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This report contains a detailed compilation of the moment 
coefficients and load distribution factors in selected beam~slab high~ 
way bridge superstructures. The report presents the numerical results 
of the analytical studies conducted on 1) skewed be~slab bridges 
with prestressed concrete I-beams, 2) skewed beam-slab bridges with 
prestressed concrete spread box-beams, and 3} right beam-slab bridges 
with prestressed concrete I-beams including the effects of curbs, 
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The current design practice for the individual beams of 
highway bridges for live load is through the use of '~oad Distribu-
tion Factors". Forxight bridges, these distribution factors are 
defined by the provisions in the Standard Specifications for High~ 
way Bridges by the American Association of State Highway and Trans-
portation Officials (Ref. 1). 
The distribution factor is defined as the fraction of the 
wheel load applied to a longitudinal beam, For be~slab bridges, 
e.g., prestressed concrete I-beam or prestressed concrete spread 
box-beam bridges CFig.l), the distribution factor can be obtained 
from distribution factor equations as given by the specification pro-
visions, The distribution factor equations for spread box~beam 
bridges are primarily functions· of the number of beams, the number 
of lanes, and the spacing and width of the bridge CRef.l). However, 
the lateral load distribution provisions for I-beam bridges are more 
simplistic and consider the spacing of the beams only (Ref, 1). 
Given the load distribution factors, the longitudinal beams of the 
bridge can be designed without going through a rigorous analysis of 
the complete bridge structure. 
The present specifications however, do not provide the load 
distribution factors for highway bridges with skew, Moreover, the 
effects of curbs, parapets and diaphragms, which are parts of the 




















1.1 Objective ·and Scope of the Investigation 
The purpose of this report is to present a compilation of 
the moment coefficients and the load distribution factors for spec-
ific be~sla~ bridges. This report contains the detailed numerical 
results of the analytical studies on the load distribution analysis 
of skewed beam-slab bridges in Ref. 2. Influence lines for moments 
and distribution factors are presented through a series of figures 
and tables. 
The two types of bridge superstructures covered in the 
investigation are (1) the be~lab bridge with prestressed concrete 
I-beams (Fig.2}, and (2} the be~slab bridge with prestressed con-
crete box-beams (Fig. 3), 
For selected right bridges with prestressed concrete I-
beams, the moment coefficients and distribution factors are given, 
including the effects of curbs, parapets and diaphragms~ 
1.2 The Definition of Skew 
The skew bridges in the reported investigation are simply 
supported on parallel abutments. The beams are equally spaced and 
are in the direction of traffic. The angle of skew is defined as 
the angle between a line of support and the longitudinal axis of 
the beams (Fig. 4), When the angle is 90°~ the structure is a 





















1.3 Method of·Analysis 
The method of analysis is by the finite element technique. 
The bridge superstructure is discretized into an assemblage of fi~ 
nite elements. In the I~beam bridges, the structure is idealized 
into plate and stiffener elements Q?ig. 2}. For spread box.-beam 
bridges, the structure j is idealized by plate and web elements 
~ig 3}. The basic finite elements are shown in Fig. 5. 
The theoretical developments and the analysis procedure 





















2. DISTRIBUTION FACTORS IN SKEWED BEAM-SLAB 
BRIDGES WITH PRESTRESSED CONCRETE I-BEAMS 
The prestressed concrete !-beam bridges in this section 
represent the 24 ft., 48 ft., and 72 ft. wide bridges, These bridges 
were selected systematically from the list of bridges in Ref. 7 
which were taken to represent the range of the common bridge config-
urations encountered in practice. 
The selected bridges are listed in Table 1. The number of 
beams for each bridge width are 4,5 and 6 for the 24 ft. wide bridge; 
6,9 and 11 for the 48 ft. wide bridges; and 9,12,14 and 16 for the 
72 ft. wide bridges. With the change in the number of beams, the 
resulting beam spacings also changed; and for the reported investi-
gations the range of the spacing was varied from 4'-10" to 9 1-6". 
For every bridge width there were predefined number of beams and 
three span lengths. These lengths ·are approximately 30ft., 60ft., 
and 120 ft. For each given length, the skew angles of the supports 
0 0 0 0 0 
are 90 , 60 , 45 and 30 • In some cases, the 60 skew bridges were 
not analyzed. The distribution factors for these bridges were in-
terpolated linearly between the 90° and the 45° skew bridge distri-
bution factors. 
2.1 Application of Vehicular Loads 
The specified loading on the bridge superstructure was the 
HS20-44, a 20 ton truck with a 16 ton semi-trailer (Fig. 6). The 





















across the width of the bridge and analyze the structure for each 
load case~ Theoretically, the longitudinal position of the truck 
should be such that the maximum moment is produced in the beams. 
However, this position could not be known before hand and could oe 
determined only through a very tedious process of trial and error. 
The loading scheme adopted to overcome this difficulty was to place 
the load centroid of the vehicle at.nddspan. This scheme greatly 
simplifies the procedure of applying the loads but is found to 
underestimate the true EaXimum moment. For the cases investigated 
in Reference 4 the true maximum moment was underestimated by 2~%. 
The technique used to avoid the underestimation of the resulting 
distribution factor is described in Section 2.3. The concept behind 
this technique is to express the theoretical lane moment in terms 
of the moment produced by the load centroid at midspan instead of 
the maximum theoretical moment. 
In the lateral direction, the truck centroid was placed 
directly over the beams or in between the beams, except for the 
bridges whose number of beams are equal or greater than 9. In these 
cases, 11 load positions, each equally distant from the next immedi-
ate load position, were specified ·across the bridge width. 
2.2 Influence Lines for Moments 
For each of the load positions on the bridge structure, 
moments are produced in the beams. These moments are computed at a 
section d/2 from midspan in the direction of the obtuse angle at the 





















the load centroid, By dividing the beam moments oy the theoretical 
one lane moment for the given span length (Appendix A of Ref, 1), the 
moments can be expressed in terms of moment coefficients. The in-
fluence line for moment in the beams can then be constructed by con-
necting a curve through the moment coefficients for the different 
load positions across the width of the bridge. The moment coeffici-
' 
ents due to a vehicular load anywhere on the bridge can be determined 
# 
by interpolation or with the use of the generated curve. 
The plots of the influence lines for moments of selected 
beams in the list of bridges are shown in Figs. 7 through 36. Bridges 
with the same basic configurations, except for the angle of skew, are 
shown on the same figure, In this way, the effect of skelv on the mo-
ment for different lane positions can be observed, 
The longitudinal position of the vehicular load and the lo-
cation of the section where the moment was computed, had been speci-
fied and evaluated in Reference 4. It should be noted that the long~ 
itudinal position of the truck was such that the load centroid was at 
midspan; and the beam moments were computed at the section d/2 from 
the midspan in the direction of the obtuse angle at the support, 
where d is the distance between the drive wheels and the load cen-
troid. 
2.3 Computation of the Load Distribution Factors 
The computation of the load distribution factors from the 





















Reference 4. Basically, the procedure consisted o;f posit:toning the 
vehicular load on the structure such that the max:lmu:m moment response 
is obtained for the beams. This can be accomplished easily with the 
use of the influence line for moments of the individual beams. 
Clearly the sum of the moment coefficient coordinates at the position 
of the vehicular loads is the distribution factor. The position of 
the vehicular loads is varied until the largest sum of the moment 
coefficient coordinates is obtained; and hence the maximum load dis-
tribution factor is determined~ The AASHTO lane width requirements 
however must be met (';Ref. 1), 
In the generation of the influence lines for moment, the 
longitudinal position of the vehicular load was such that the load 
centroid was at midspan (Section 2 .1). This position was known not 
to consistently produce the maximum response in the beams but was a 
convenient way of applying the loads (Ref. 4). In order to obtain 
conservative values in the distribution factors, the influence mom-
ent coefficients were re-expressed in terms of the theoretical one 
lane moment due to the load centroid at midspan before the distri-
bution factors were computed. 
2.4 Load Distribution Factors vs, Skew Angle 
The purpose of this section is to present the effect of 
skew on the load distribution factors in the skewed !-beam bridges 
investigated in the reported study. The distribution factors in the 
interior and the exterior beams in a set of bridges with a given 





















values ~re connected by a smooth curve so that the rate of change 
in the distribution factor as a function of the skew angle may be 
visualized. 
For the interior I-beams, the plots of the distribution 
factors can be seen in Figs. 37 through 78. In the figures, the 
maximum distribution factors due to a given number of design lanes 
are shown. The design distribution factors due to the critical com-
bination of design lanes are shown separately in Figs. 79 through 
88. The numerical values of the distribution factors are listed in 
Tables 2 through 7 for a given number of design provisions. The 
maximum design distribution factors are given in Table 8. 
I 
For the exterior I-beams, the distribution factors for a 
given number of design lanes are listed in tables 12 through 17 and 
the maximum design distribution factors are listed in Table 18. 
2.5 Percent Reduction in the Load Distribution Factors 
The percent reduction is the amount of reduction in the 
·distribution factor when a right bridge becomes a skew: bridge.· This 
reduction was conveniently expressed in percentage and as a function 
of the angle of skew with the bridge design parameters such as the 
bridge width, spacing and span length (Ref. 4). Clearly, in this 
context the right bridge in a set of bridges is the base. Conse-
quently the percent reduction is zero for all right bridges. 
In the study, the bridge parameters that greatly influenced 





















skew (Ref, 4)~ The effect of the number of lanes was not signifigant 
and was purposely not included in the distribution factor equations. 
It should be noted that one of the considerations in the development 
of the distribution factor equations was the required simplicity in 
the form and ease of application. 
2.5.1 Interior I-Beams 
The equation developed for the percent reduction in the 










S w 2 (.45 - +~ c} cot cf> L L 
reduction in percent in the distribu~ 
tion factor of a right bridge with the 
given S, W and L 
c 
Center to center beam spacing (!t} 
Bridge width, curb to curb (ft) 
Span length (ft) 
Angle of skew. (degrees) 
The percent reduction was computed for all the bridges 
based on this equation and are listed in Tables 9 through 11. The 
distribution factors based on the analysis are also shown in the 
tables. The difference in the distribution factor between the equa-





















2.5.2 Exterior I~Beam 










s 50 (L - 0.12) cot f1> 
reduction (positive} or 
amplification (negative} in the 
distribution factor of a right 
bridge with the given S and L 
Beam spacing tft} 
Span length tft 1 
Skew angle (degrees} · 
The percent reductions or amplifications were computed for 
all the bridges and are listed in Tables 19 through 21. The differ-
ence in the distribution factor between the equation and analysis 





















3. DISTRIBUTION FACTORS IN SKEWED BEAM"'SLAB BRIDGES 
WITH PRESTRESSED CONCRETE BOX-BEAMS 
This section presents the numerical results of the pilot 
study conducted in Reference 4 for the skewed beam-slab bridges with 
prestressed concrete spread box-beamS. The bridge widths considered 
in the study were 24 ft., 48 ft., and 72 ft. The number of beams, 
spacing and span lengths for each bridge width are listed in Table 
22. 0 0 0 0 The skew angles investigated were 90 , 60 , 45 and 30 • The 
number of design lanes for a given bridge width We was always taken 
to be W /12 
c 
(Ref. 1}, 
3.1 Applicatio~ of the Design Vehicular Loads 
The loading on the bridge superstructure is the HS 20-44 
CFig. 6} placed on all design lanes. In the transverse direction, 
the vehicular loads were positioned within the lanes, and as close 
as possible towards the center of the bridge width. In the longi-
tudinal directions, the drive wheels were placed at midspan, 
Due to the fact that only one loading case was investigated 
for a given bridge, influence lines for moments in spread box-beam 
bridges were not generated. The given loading, however, directly 






















Computation of the Load Distribution Factors 
. I 
The beam moments in the bridges were computed at skew mid-
span, By dividing the computed moments by the theoretical one lane 
moment, the distribution factors in the beams could be directly de-
termined. For this case however, the drive wheels were placed at 
midspan and the moments were computed at midspan, The theoretical 
lane moment at midspan was obtained by the same position of the load 
on a simple beam, It should be noted that this does not correspond 
to the maximum theoretical lane moment. 
It can be seen that the given loading would produce the 
maximum moment response in the interior beam for the given number of 
design lanes, The absolute ~moment response for a different 
number of design lanes however could not be determined~ The distri~ 
bution factors for the interior box-beams are given in Table 23, 
The given loading obviously is not that which would pr~ 
du'ce the maximum response· in the exterior beams. It is, however, ef 
interest to see the effect of skew in the exterior beams under this 
loading condition. The list of distribution factors for exterior 
beams is shown in Table 24. 
3,3 Load Distribution Factor vs. Skew Angle 
The load distribution factors in the spread box-beam bridge 
are plotted against the skew angle in Figs. 89 through 94, The nu-
merical values are connected by a smooth curve so that the rate of 






















For all the bridges, the skew had the effect of greatly 
reducing the distribution factors. The amount of reduction was found 
to be signifigant even at 60° skew for the shorter span length. In 
the figures, the three span lengths for the given bridge width and 
number of beams are superimposed in one figure. 
3.4 Percent Reduction in the Load Distribution Factors 
The percent reductions in the distribution factors for the 
spread box-beam bridges were determined as was done for the t-fieam 
bridges in Section 2,5, In view of the very limited number of 
spread box-beam bridges and the single type of loading that were 
investigated, only a very tentative expression for the percent re~ 
duction was developed, The expression for the percent reduction 
for interior oeain.s was- found to'·be-1argety·a ·funct;i;on~of .the Beam' .. 
spacing,-·span length~and the skew angle cp: 
PcTRJio:X = 
where PC~ox = 
s = 
L = 
·(sooo s . )· cot <P 
L + 64 
percent reduction to be applied to 
the distribution factor of a right 
bridge of a given S and L 
Center to center beam spacing (ft} 
Span length (ft) 





















It should be noted. however, that the bridge width and other 
parameters may be as important. For the bridge investigated, however, 
the expression provides a very conservative prediction of the distri-
bution factors in skew box-beam bridges. 
No attempt has been made to provide an expression for the 
exterior box-beams. The loading scheme adopted for the box-beams did 
not constitute a critical loading pattern that would produce the max~ 
fmum moment response for the exterior beam. The distribution factors 
based on the above loading however, are shown in Figures ~5 through 





















4. LOAD DISTRIBUTION IN PRESTRESSED CONCRETE !~BEAMS 
BRIDGES WITH CURBS"AND PARAPETS AND"DIAPHRAGMS 
4.1 General 
The load distribution in prestressed concrete I-beam brid-
ges with 90° skew (right bridges) has been extensively investigated 
(Ref. 7). Refined expressions for the distributiort factors in these 
bridges have been developed. The expressions for the distribution 
factors, including the skew, have been investigated and reported in 
Reference 4 and Section 2 of this report. The actual highway bridge 
superstructure, however, has curbs and parapets, and diaphragms. 
While these factors are known to have certain effects on the load 
distribution, and ultimately on the load distribution factors, the 
extent of their overall significance is not known. 
This section presents the influence moment and load distri-
bution factors for prestressed concrete !-beam bridges (1) with curbs 
and parapets, (2) with diaphragm. and multiple diaphragms, and (3) 
continuous over two intermediate supports. The tables and figures 
presented herein are those which have not been presented in Ref. 4. 
4~2 Comparison of the Analytical with .Field Test Results 
The effects of curbs, parapets and diaphragms can be read-
ily seen from the influence lines for moments and the plot of the 
resulting distribution factors {Figs. 101 through 116, and Refs. 2 
and 3). These two illustrations are used exclusively in presenting 
the effects of the curbs and parapets and diaphragms. The analysis 





















The field tested bridges are the Lehighton Bridge (Ref.2} 
and Bartonsville Bridge QRef. 3). The details of the analytical mod-
eling can be found in Reference 4. The influence lines for moments for 
the different beams are shown in Figs, 101 through 103 for the 
Lehighton Bridge and Figs, 104 and 105 for the Bartonsville Bridge. 
The numerical values are listed in Table 28. 
4.3 Effect of Partial and Fully Effective Diaphra~s 
The diaphragms were not fully continuous and therefore their 
sections were not considered as fully effective. The effect of having 
no diaphragms and then having fully effective diaphragms can be seen 
in the influence lines for moments in Figs. 106 through 109. 
The moment coefficients that include the effect of the dia-
phragms are given in Tables 28 to 30. The resulting plot of the dis-
tribution factors is detailed in Ref. 4. 
4,4 Effect of Curbs and Parapets, Diaphragms, and Curbs and Parap~ts 
. . . 
and Diaphraan:s 
Three prestressed concrete I-beam bridges with basically 
the same spacing and span length were investigated. The influence 
lines for moments are shown in Fig. 110 for the 5 beam bridge, and 
Figs. 111 and 112 for the 7 beam bridges. The influence lines for 
the 5 beam bridges are given in Ref. 4. The resulting distribution 
factors from the above influence line for moment using the AASHTO 
loading provisions are shown in Figs. 113 and 114. The numerical 





















4.5 Effect of Diaphragms and Multiple Diaphragms 
This part of the investigation was concerned with determin-
ing the most effective location of the diaphragms. Five cases were 
studied and compared: (1) no diaphragms, (2) one line of diaphragms at 
midspan, (3) two lines of diaphragms at third of the span, (4) three 
lines of diaphragms at quarter of the span and (5) four lines of dia-
phragms at a fifth of the span. The effect of the diaphragm can be 
seen in Figs. 115 and 116. The distribution factors can be seen in 
Figs. 117 and 118. The numerical values of the distribution factors 
are presented in Ref. 4. 
4.6 Effect of Continuity 
The figures illustrating the effect of continuity are given 
in Reference 4. The numerical values for the distribution factors in 






















1. American Association of State Highway and Transportation Officials 
STA1~ARD SPECIFICATIONS FOR HIGHWAY BRIDGES, Interim 
Specifications, Washington, D. c., 1974. 
2. Chen, Chiou-Horng and VanHorn, D. A. 
STATIC AND DYNAMIC FLEXURAL BEHAVIOR OF A PRESTRESSED CONCRETE 
I-BEAM BRIDGE - Bartonsville Bridge, Fritz Engineering Laboratory 
· Report No. 349.2, Lehigh University, Bethlehem, Pennsylvania, 
January 1971. 
3. Chen, Chiou-Horng and VanHorn, D. A. 
4. 
STRUCTURAL BEHAVIOR OF A PRESTRESSED CONCRETE I-BEAM BRIDGE, 
Fritz Engineering Laboratory Report No. 349.4, Lehigh University, 
Bethlehem, Pennsylvania, October 1971. 
DeCastro, E. S. and Kostem, C. N. 
LOAD DISTRIBUTION IN SKEWED I-BEAM AND SPREAD BOX-BEAM BRIDGES, 
Fritz Engineering Laboratory Report No. 400.19, Lehigh University, 
Bethlehem, Pennsylvania, July 1975. 
5. DeCastro, E. S. and Kostem, C. N. 
USER'S MANUAL FOR PROGRAM SKBRD, Fritz Engineering Laboratory 
Report No. 400.15, Lehigh University, Bethlehem, Pennsylvania, 
June 1975. 
6. DeCastro, E. S. and Kostem, C. N. 
USER'S MANUAL FOR PROGRAM INPT, Fritz Engineering Laboratory 
Report No. 400.18, Lehigh University, Bethlehem, Pennsylvania, 
July 1975. 
7. Zel1in, M. A., Kostem, C. N. and VanHorn, D. A. 
LOAD DISTRIBUTION IN PRESTRESSED CONCRETE I-BEAM BRIDGES, 
Fritz Engineering Laboratory Report No. 387.2, Lehigh 






















I TABLE 1 
I LIST OF BRIDGES 
I NO WIDTH NB SPACING LENGTH BEAM SIZE S/L 
I 1 24.00 6 57.60 120.00 AA)H0-6 • 0400 2 24.00 6 57.60 72.00 24142 .0667 
3 24.00 6 57.60 38.40 20130 .1250 
I '+ 24.00 5 72.00 120.0 0 AAiH0-5 .0500 5 24.00 5 72.00 60.0 0 20139 .1000 
6 24.00 5 72.0{) 42.0 0 20,f30 .1429 
I 7 24.00 4 96.00 120.0 0 AASH0-5 • o o67 8 24.00 4 96.00 64.00 24/45 .1250 9 24.00 4 96.00 40.0 0 20/30 • 20 0 0 
10 48.00 11 57.60 120.00 AASH0-6 • 0400 I 11 4 8. 00 11 57.60 84.0 0 24/48 .0571 12 48.00 11 57.60 48.00 20/30 .100() 
13 48.00 9 72.00 105.00 28163 • 0571 
I ~"14 48.00 9 72 .o 0 60.0{) 20139 .1000 15 4 8. 00 9 72.00 42.00 20130 .1429 
11; 4 8. 00 6 115.20 96.00 AASH0-6 • 10 GO 
I 17 48.00 6 115.20 57.60 24/45 .1667 18 4 8. 00 6 115.20 48.00 20/33 • 2 000 19 72.00 16 57.60 120.00 AASH0-6 .0400 
20 72.00 16 57.60 57.60 20/36 .0833 
I 21 72.00 16 57.60 38.4 0 AASH0-1 .1250 22 72.00 14 66.5 0 110.8 0 AASH0-6 • OS CO 
23 72.00 14 66.50 66. s n 24/42 • 08 33 
I 24 7 2. 00 14 66.50 38.80 AASH0-1 .1it29 25 72.00 12 78.50 11tt.SO AASH0-6 .0571 
26 72. DO 12 78.5 0 65.50 24142 .1 0 00 
I 27 72.00 12 78.50 39 .• 30 20/30 .1667 28 7 2. 00 9 108.00 108.00 AASH0-6 .0833 29 72.00 9 108.0() 54.0 0 24142 .1667 
30 7 2. 00 9 
I 








I TABLE 2 
I INTERIOR BEAM DISTRIBUTION FACTORS 
I NO. CF' LOACED LANES 1 BEAM NUMBER AND SKEW ANGLE <DEGREES) 
I BRIDGE NO. BEAM 90 BEAM 6{] BEAM ~5 BEAM 30 
I 1 5 .58 0 • 59 5 .59 2 • 56 
2 2 • 6 0 0 .59 5 .57 2 .so 
I 3 3 .76 0 • 73 5 .o9 5 • 60 4 2 .64 2 • 64 2 .64 4 • 60 5 2 .68 4 • 66 4 .63 4 .54 
I 6 3 .77 3 • 73 3 .57 3 • 55 7 3 .80 0 • 78 3 .77 3 .71 6 3 .86 0 • 82 3 .76 3 • 66 
9 3 .90 0 • 63 3 .76 3 .59 
I 10 10 .58 0 .57 2 .57 2 • 55 11 2 .59 0 • 58 2 .57 2 .52 
12 6 .70 0 • 68 6 .66 2 .58 
I 13 2 .66 2 .66 2 • 64 8 .59 14 2 .69 2 • 67 2 .&3 2 • 53 15 5 .74 5 .65 5 .64 2 • 48 
16 2 .97 0 • 94 5 .92 5 .84 
'I 17 2 1.06 0 1.02 2 .98 2 • 84 18 5 1 .. 04 ('j .95 5 .85 4 • 68 
19 2 • 58· 0 • 58 2 .58 2 • 56 
I 20 2 .61 () .59 15 .56 2 • 48 21 15 .62 0 .58 2 .53 2 • 42 
22 2 • 64 2 • 64 2 .53 2 • 59 
I 23 2 .66 2 .64 13 .61 2 • 54 24 2 .66 2 • 62 2 .56 2 • 43 25 2 .63 0 .62 11 .51 11 .57 
I 
26 11 • 66 0 • 63 11 .50 11 • 52 
27 2 .74 0 • 68 11 .61 7 .49 
28 8 .61 0 • 79 8 .77 8 .71 
29 5 1.00 0 • 93 5 .87 6 • 69 







I TABLE 3 
I I NT~RIOR BEAM DISTRIBUTION FACTORS 
I NO. OF LOADED LANES 2 BEAH NUMBER ANO SKEH ANGLE <DEGREES) 
I BRIDGE NO. BEAM 90 BEAM 60 BEAM 45 BEAM 30 
I. 1 4 .61 Q ~ 79 4 .77 2 .71 
2 4 • 84 -o • 81 4 .77• 4 • 66 
I 3 3 .96 0 .94 4 .93 4 • 86 4 3 .96 3 • 92 3 .86 4 • 82 5 3 1.05 3 • 99 ~ .92 3 • 78 
6 3 1.17 3 1.Q7 3 .95 3 • 76 I 7 2 1.23 0 1. 20 3 1.18 3 1.08 6 3 1.30 0 1.24 3 1.17 2 • 99 
9 3 1.32 0 1.23 3 1.14 2 • 86 
I' 10 8 .78 0 • 76 2 • 75 10 • 70 11 8 .81 0 .78 6 .75 7 .67 
12 6 1.03 0 • 98 7 .93 7 .84 
I 13 6 .95 7 • 93 7 .s9 8 • 81 14 5 1. 0 6 5 .99 6 .93 6 .79 15 5 1.16 5 1.00 6 .96 2 .78 
16 3 1.60 0 1. 55 4 1.'+9 4 1.32 I 17 3 1.72 0 ·1. 63 4 1.55 5 1.31 18 4 1.68 0 1. 55 4 1.~1 4 1.13 
19 15 .75 0 • 75 15 .74 2 • 70 
I 20 8 .84 0 • 80 8 .76 13 • 65 21 6 .91 0 • 85 10 .78 9 • 6ft. 
22 12 .89 12 • 87 12 .as 13 .78 
I· 23 4 .93 4 • 90 9 .87 9 .75 24 7 1.00 12 • 92 12 .66 0 • 68 25 10 .97 0 • 95 10 .33 10 • 86 
I 
26 10 1.06 0 1.01 10 .97 10 • 64 
27 6 1.20 0 1.10 10 .99 10 .79 
28 7 1.35 0 1. 31 8 1.27 6 1.14 
29 5 1.53 0 1.45 5 1.36 3 1.11 







I TABLE 4 
I INTERIOR BEAM OISTRIBUT ION FACTORS 
I NO. OF LOArED LANES 3 BEAM NUMBER AND SKEH ANGLE <DEGR::ESl 
I BRIDGE NO. BEAM 90 BEAM 60 BEAM ~5 BEAM 30 
I 10 8 .88 0 .85 8 .s3 8 • 76 
11 8 .89 0 • 86 6 .a3 8 .73 
I 12 6 1.03 0 • 98 7 .94 7 • 87 13 6 1.10 5 1.07 5 1.03 6 • 92 14 5 1.15 5 1.12 5 1.06 6 .86 
15 5 1.20 5 1.13 5 1.07 6 • 83 I 16 4 1.81 0 1.75 4 1.&9 4 1.51 17 4 1.83 0 1.75 4 1.67 4 1. 42 
18 3 1.84 0 1.70 4 1.55 4 1.24 
I 19 9 .87 0 • 85 10 .83 13 • 76 20 8 .93 0 • 88 8 • 8 3 11 • 71 
21 8 .97 0 • 90 8 .83 9 .68 
·,I 22 11 1.02 4 1. 00 4 .97 4 • 90 23 11 1. 0 4 11 1.01 10 .96 10 .84 
24 7 1. 0 8 7 1.00 5 .92 8 • 73 
25 10 1.13 0 1.10 10 1.08 10 1.00 I 26 6 1.18 0 1.14 9 1.10 9 • 95 27 6 1.28 0 1.16 5 1. 0 8 5 • 85 
28 7 1.&0 0 1. 55 7 1.51 7 1.36 











I TABLE 5 
I INTERIOR BEAM OISTRIBUTIO N FACTORS 
I NO. OF L 0 A 0 E 0 LA NE S 4 
BEAM NUMBER AND SKEW ANGLE tDEGREES) 
I B RIOG E NO. BEAM 90 BEAM 60 BEAM 45 BEAM 30 
I 10 6 • 94 0 • 91 6 .87 7 • i9 
11 6 .94 0 • 90 6 .87 6 • 75 
I 12 6 1.02 0 • 98 6 • 9 3 6 • 83 13 5 1.17 5 1.13 5 1. B 9 5 .97 
14 5 1.20 5 1.14 5 1.08 5 • 89 
I 15 5 1. 2 4 5 1.13 5 1.04 5 .. so 16 4 1.84 0 1.79 4 1.74 4 1.59 17 4 1.83 0 1.77 4 1.70 4 1.45 
18 4 1.86 0 1.72 4 1.56 4 1.21 I 19 9 .93 0 .91 9 .89 9 .83 20 6 .95 0 • 91 8 .s1 9 • 74 
21 8 .97 0 • 91 10 .66 9 .71 
I 22 9 1.07 9 1.04 9 1.03 9 • 96 23 9 1.07 9 1.04 9 1.01 9 • 88 
24 7 1. 0 9 7 1. 02 9 .9& 8 .77 
I 25 8 1.22 0 1.19 7 1.17 7 1.08 26 6 1.24 0 1.20 7 1.16 7 1.01 27 6 1'. 3 0 0 1. '21 7 1.12 5 .89 












































. INTERIOR BEAM DISTRIBUTION FACTORS 
NO. OF LOADED LANES 5 
BEAM NUMBER AND SKEW ANGLE COEGRC:C:SJ 
BEAM 90 BEAM 60 BEAH ~5 BEAM 30 
9 .94- 0 • 92 9 .90 9 • 84-
8 .9~ 0 • 91 8 .37 9 .75 
8 .96 0 • 91 10 • 86 9 .72 
9 1.07 9 1.05 9 1. 04 9 • 96 
9 1.06 9 1.03 9 1.01 9 .89 
7 1.08 7 1. 02 9 .96 8 • 77 
6 1.23 0 1.21 7 1.19 7 1.11 
6 1.24 0 1.20 7 1.16 7 1.03 
6 1.29 0 1.21 7 1.12 5 • 89 
5 1.72 0 1. 68 5 1.55 5 1.49 
5 1.74 0 1. 68 5 1.51 & 1.33 
5 1.76 0 1. 68 5 1.60 6 1.23 
-25-
I 
I TABLE 7 
I INTERIOR BEAH DISTRIBUTION FACTORS 
I NO. CF LOADED LANES 6 BEAH NU HBER AND SKEW ANGLE WEGRE:ES) 
I BRIDGE NO. BEAH 90 BEAH 60 BEAM ~5 BEAM 30 
I 19 7 .91 D • 89 10 .88 10 .84 
20 8 .90 0 • 88 8 .ss 10 .74 
I 21 8 .89 0 .87 11 .84 9 • 70 22 9 1.05 9 1.03 9 1.02 9 • 97 23 9 1.05 10 1. 02 10 • 99 9 • 88 
I 24 7 1. 01 5 • 99 5 • 95 8 . • 75 25 6 1.20 0 1.19 6 1.17 8 1.10 26 8 1.21 0 1.18 8 1.15 8 1.02 
27 6 1.21 0 1.16 5 1.11 5 • 87 
I 28 5 1.69 0 1. 66 5 1.&4 5 1.51 29 5 1.71 0 1. 65 5 1. 59 5 1.32 













I TABLE 8 
I MAXI~UM DISTRIBUTION FACTORS 
INTERIOR BEAMS 
I 
BRIDGE ------NO. OF LOADED LANES AND SKEW ANGLE------
·I 
NO. •NL ••NLL 90 NLL 60 NLL 45 NLL 30 
1 2 2 • 61 2 • 79 2 .77 2 • 71 
2 2 2 • 84 2 • 81 2 .77 2 .66 
I 3 2 2 • 96 2 • 94 2 .93 2 .66 4 2 2 .96 2 • 92 2 • 66 2 • 62 
5 2 2 1.05 2 • 99 2 .92 2 .76 
I 6 2 2 1.17 2 1.07 2 .95 2 .76 7 2 2 1.23 2 1.20 2 1.18 2 1.08 
8 2 2 1.30 2 1.24 2 1.17 2 • 99 
I 9 2 2. 1.32 2 1.23 2 1.14 2 • 68 10 4 4 .94 4 • 91 4 .87 4 .79 11 4 4 • 94 4 • 90 4 .87 4 • 75 
12 4 2 1.03 3 • 98 3 .94 3 • 87 I 13 4 4 1.17 4 1.13 4 1. 0 9 4 • 97 14 4 4 1.20 4 1.14 4 1. 0 8 4 .89 
15 4 4 1.24 3 1.13 3 1. 0 7 3 • 83 
I 16 4 4 1.84 4 1.79 4 1.74 It 1.59 17 4 4 1.83 4 1. 77 4 1. 7 0 4 1.45 
16 4 4 1.86 4 1. 72 4 1.58 3 1.24 
I 19 6 5 .94 5 .92 5 .• 9 0 5 • 84 20 6 4 .95 4 • 91 4 .87 5 • 75 21 6 4 .97 4 .91 4 .86 5 • 72 
22 6 5 1.07 5 1.05 5 1.0 4 5 .96 I 23 6 4 1.07 4 1.04 4 1.01 5 • 89 24 6 4 1.09 4 1.02 5 .96 5 • 77 
25 6 5 1.23 5 1.21 5 1.19 5 1.11 
I 26 6 4 1.24 5 1.20 5 1.16 5 1.03 27 6 4 1.30 4 1.21 5 1.12 5 .89 
26 6 5 1.72 5 1. 68 5 1.65 6 1.51 
I 29 6 4 1.74 5 1.68 5 1.61 5 1. 33 30 6 4 1.77 5 1. 68 5 1. 6 0 5 1.23 
-~----------------------------------------------------------------------------
• NL = NO. OF LANES 





I TABLE g 
I DISTRIBUTION FACTORS 
I 24 FT. WIDE BRIDGES 
I BRIOG E NO • 1 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .58 • 58 .-oo .oo 60 1 .58 • 59 -. 00 .73 
45 1 .58 • 59 -.01 2.20 I 30 1 .55 • 56 -.01 6.60 90 2 .81 • 81 -.oo .oo 
60 2 .8 0 • 79 .01 .73 
I 45 2 .79 • 77 .02 2.20 30 2 .76 • 71 .05 6. 60 
I BRIDGE NO. 2 
I SKEW LANES 0/0 ANGLE. LOA OED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .6 c • 60 -.oo .oo 
60 1 .60 • 59 • 01 1.22 
I 45 1 .56 • 57 • 01 3.67 10 1 .54 • 50 .04 11.~0 90 2 .64 • 84 
-. 00 .oo 
60 2 .83 • 81 .02 1.22 I· 45 2 .81 .77 .04 3.67 30 2 .75 • 66 .09 11.00 
I BRIDGE NO. 3 
I SKFW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1· .76 • 76 • 00 • 00 
60 1 .74 • 73 .02 2.29 
I 45 1 .71 .69 .02 6.88 30 .. .60 • 60 • 01 20.63 .... 
90 2 .96 • 96 • 00 • 00 
I 60 2 .93 • 94 -. 01 2.29 45 2 .sg • 93 -.01;. 6.88 30 2 .76 • 86 -.10 20.63 
I -28-
I 
TABLE 9 ( CONT •) 
I 
I BRIDGE NO. 4 
I SKEW LANES 0/0 ANGLE LOAOED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .64 • 64 -.oo .oo 60 1 .64 • 64 -.01 • 88 
45 1 .62 • 64 -.02 2.&5 
I 30 1 .59 • 60 -.01 7. 95 90 2 .96 • 96 -.oo .oo 60 2. .95 • 92 .03 • 88 
I 45 2 .93 • 88 .os 2.65 30 2 .88 • 62 .o& 7.95 
I BRIDGE NO. 5 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .68 • 68 -.oo .oo 60 1 .67 • 66 • 00 1.77 
45 1 .64 • 63 .01 5.30 
I '30 1 .57 1., 54 .03 15.90 90 2 1.DS 1. 05 
-. 00 • 0 0 
60 2 1.03 • 99 .04 1.77 
I 45 2 1.00 • 92 .oa 5.3(1 30 2 .88 • 78 .10 15.90 
I· BRIDGE NO. 6 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .77 • 77 -.oo • 00 
60 1 .75 • 73 .02 2.53 
I 45 1 • 71 • 67 .05 7.57 30 1 .6 Q .55 • 05 22.72 90 2 1.17 1.17 -.oo • 00 
. 60. 2 1.14 1. 07 .07 2.53 





TABLE 9 ( CONT •) 
I 
I BRIDGE NO. 7 
I SKEW LANES 0/0 ANGL~ LOADED EQUATION HE ASURED ER~OR REDUCTION 
I 90 1 .60 • 80 -.oo • 00 60 1 .79 • 76 .oo 1.13 
45 1 .77 • 77 • 00 3. 40 
I 30 1 • 72 • 71 • 00 10.20 90 2 1.23 1. 23 -.oo .oo 60 2 1.22 1. 20 .01 1.13 
I 45 2 1.19 1.16 .01 3.40 30 2 1.10 1. 06 .02 10.20 
I BRIDGE NO. 6 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASUREO ER~OR REDUCTION 
I 90 1 .66 • 86 -.oo • 00 60 1 .65 • 82 .02 2.13 
45 1 .61 • 76 .03 6.38 
I 30 1 • 70 • 66 • 0 4- 19.13 90 2 1.30 1. 30 • 0 0 • 00 
60 2 1.27 1.24- .03 2.13 
I 45 2 1.22 1.17 .04 6.38 30 2 1.0 5 • 99 .06 19.13 
I BRIDGE NO. 9 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .90 • 90 -.oo • 0 0 
60 1 .87 • 83 • 0 4- 3.1+0 
I 45 1 .81 • 76 .05 10.20 30 1 • 63 • 59 .o .. 3 0. 60 90 2 1.32 1. 32 -.oo .oc 
60 2 1.2 8 1.23 .os 3.40 I 45 2 1.19 1. 14- • 0 5 10.20 30 2 .92 • 88 .04 30.60 
I .. DISTRIBUTION FACTORS 
I -30-
I TABLE 10 
I 46 FT. HIDE BRIDGES 
I BRIDGE NO. 10 
I SKEH LANES 0/0 ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .56 • 56 -.oo • 00 60 1 .57 • 57 -.oo • 87 
45 1 .56 • 57 -.01 2.60 
I 30 1 .53 • 55 -. 02 7. 80 90 2 .78 • 76 -.oo .oo 
60 2· .77 • 76 .01 • 87 
I 45 2 .76 • 75 • 01 2.60 30 2 .72 • 70 .01 7.80 
90 3 • 8 8 • 88 • 00 • 00 
I 60 3 .67 • 85 .02 • 87 45 3 .86 • 83 .03 2.60 30 3 .61 • 76 • 05 7.8G 
90 4 .91+ 0 • 94 • 00 • 00 
I 60 4 .93 • 91 .02 • 87 45 4 .91 • 87 .01+ 2. 60 
30 4 .66 • 79 • 07 7.60 
I BRIDGE NO. 11 
I SKEW LANES 0/0 
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION I. 
90 1 .59 • 59 -.oo .oo 
I· 60 1 .58 • 56 .oo 1. 24 45 1 .56 • 57 -. 00 3.71 30 1 .52 • 52 • 0 0 11.14 
I 90 2 .81 • 81 -.oo • 00 60 2 .60 • 78 .02 1.24 45 2 • 78 • 75 .03 3.71 
30 2 .72 • 67 .06 11.14 
I 90 3 .69 • 69 • 00 • 0 0 60 3 .88 • 8& .02 1.24 
45 3 .86 • 83 .03 3.71 
I 30 3 .79 • 73 • 06 11.11+ 90 4 .94 • 94 -.oo • 00 60 4 .93 • 90 .03 1.24 





TABLE 10 CCONT.l 
I 
I BRIDGE NO. 12 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .70 • 70 -.oo • 00 60 1 .69 • 68 • 01 2.17 
45 1 .66 • 66 -.oo 6. 50 
I 30 1 .56 • 56 -.02 19.50 90 2 1.03 1. 03 -.oo • 00· 60 2 1.01 • 96 .03 2.17 
I 45 2 .96 • 93 .04 6. 50 30 2 .63 • 84 -.01 19.50 90 3 1.03 1. 03 
-. 00 • 00 
60 3 1.01 • 98 .03 2.17 
I 45 3 .96 • 94 .03 6.50 30 3 .83 • 87 -.04 19.50 
90 4 1.03 1. 03 -.oo .oo 
I 60 4 1.01 • 98 .03 2.17 45 4 .96 • 94 .03 6.50 30 4 .83 • 67 -.04 19.50 
I BRIDGE NO. 13 
I SKEW LANES 0/0 
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .66 • 6& -.oo .oo 
I &0 1 .6& • 66 • 00 1.16 45 1 .64 • 64 • 01 3.49 30 1 .59 .59 • 01 10.46 
90 2 .95 • 95 -.oo .oc 
I 60 2 .94 • 93 • 01 1.16 45 2 .92 • 89 .02 3.49 
30 2 .65 • 81 .04 10.46 
I 90 3 1.10 1. 10 .oo .oo . 60 3 1. 0 8 1. 07 • 01 1.16 
45 3 1.06 1. 03 .03 3. 49 
I 30 3 .98 • 92 .05 10.46 90 4 1.16 1.1& • 00 • 00 60 4 1.15 1. 13 .03 1.16 
45 4 1.12 1. 09 .04 3.49 






TABLE 10 <CONT.) 
I BRIDGE NO I 14 
I SKEW LAN=:S 0/0 ANGLE LOADED EQUATION tiE AS URED ERROR REDUCTION 
I 90 1 .69 • 69 -.oo .oo 60 1 .68 • 67 .01 2.03 
4? 1 .65 I 63 .02 6.10 
I 30 1 .57 • 53 .03 18. 30 90 2 1.06 1. o& • oo • 0 0 . 
60 2 1.04 • 99 .05 2.03 
I 45 2 1.00 • 93 .07 &.10 30 2 .67 • 79 .08 18.30 90 3 1.15 1. 15 -.oo .oo 
60 3 1.12 1. 12 • 00 2.03 I 45 3 1.08 1. 05 .02 6.10 30 3 .94 • 8& .os 18.30 
90 4 1.20 1. 20 -.oo • 0 0 
I &0 4 1.18 1.14 • 04 2.03 45 4 1.13 1. 0 8 .as 6.10 
30 4 .98 • 89 .10 18. 30 
J· 
BRIDGE NO. 15 
I. 
SKEW LANES 0/0 
ANGLE LOA OED EQUATION MEASURED ERROR REDUCTION 
I 
90 1 .74 • 74 -.oo • 00 
I 60 1 .72 • 65 .07 2.91 45 1 .6 8 • 64 • 03 8.72 30 1 .55 .48 .07 2&.15 
90 2 1.16 1.1& -.oo • 00 I &o 2 1.13 1. 0 0 .13 2.91 45 2 1.0& • 95 • 10 8.72 
30 2 .86 • 78 .07 26.15 
I 90 3 1.20 1. 20 -.oo • 00 ·60 3 1.17 1. 13 • 04 2.91 
45 3 1.10 1. 07 .03 8.72 
I 30 3 .89 • 83 .or, 26.15 90 4 1.24 1. 24 -. 00 .oo 60 4 1.21 1. 13 .o8 2.91 





TABLE 10 <CONT, l 
I 
I BRIDGE NO. 16 
SKEW LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .97 • 97 -.oo • 00 60 1 .95 • 94- • 01 1.83 
45 1 .91 • 92 
-. 00 5.50 
I 30 1 .81 • 84 -.Oit 16.50 90 2 1.60 1. 60 .oo • OD 60 2 1.57 1. 55 .02 1. 83 
45 2 1.51 1. 49 .02 s.so 
I 30 2 1.34 1. 32 • 01 16.50 90 3 1.61 1. 81 
-. 00 .oo 
60 3 1.78 1. 75 . .03 1.83 
I 45 3 1.71 1. 69 .02 s.so 30 3 1.51 1. 51 -.oo 16.5(l 
90 4 1.84 1. 84 -.oo .oo 
I 60 
,. 1.81 1.79 .02 1. 83 
45 4 1.7'+ 1.74 -.oo s.so 
30 It 1.5'+ 1. 59 -.os 16.50 
I BRIDGE NO. 17 
I SKEW LANES 0/0 
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 1. 06 1.06 -.oo .oo 
60 1 1.03 1. 02 • 01 3.06 
I ItS 1 .97 • 98 -.01 9.17 30 1 .77 • 84 -.07 27.50 
90 2 1.72 1. 72 -.oo • 00 
I 60 2 1.67 1. 63 .03 3.06 45 2 1.56 1. 55 • 01 9.17 
30 2 1.25 1.31 -.06 27.50 
I 90 3 1.83 1. 83 -.oo .oc 60 3 1.78 1. 75 .03 3.06 45 3 1.66 1. 67 -.oo 9.17 
I 
30 3 1.33 1. 42 -.10 27.50 
90 4 1.83 1.84 -.oo .oo 
60 4 1. 7 8 1. 77 .01 3.06 
45 It 1.67 1.70 -.03 9.17 





TABLE 10 (CONT.) 
I 
I 
BRIOG E NO. 16 
SKEW LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 1.0 4 1. 0~ -.oo .oo 60 1 1.00 • 95 .os 3. 67 45 1 .92 • 85 .07 11.00 
30 1 .70 • 66 • 01 33.00 I 90 2 1.68 1. 68 -.oo .oo 60 2 1.62 1. 55 .07 3.67 
45 2 1.49 1. 41 .08 11.00 
I 30 2 1.12 1. 13 - .. 00 .. 33.00 90 3 1.84 1. 84 -.oo .oo 
60 3 1.78 1.70 .as 3.&7 
I 45 3 1.64 1. 55 .09 11c00 30 3 1.23 1.2r. -.01 33.00 90 4 1.86 ·1. 86 -.oo .oo 
60 4 1.79 1. 72 • 07 3.67 I 45 4 1.66 1. 58 .08 11.00 30 4 1.25 1. 24 • 0 0 33.00 











I TABLE 11 
I 72 FT • WIDE BRIDGES 
I BRIDGE NO. 19 
SKEW LANES 0/0 I ANGLE LOADED EQUATION ME ASUREO ERROR REDUCTION 
I. 90 1 .58 • 58 -.oo • 00 60 1 .57 • 58 -.01 1.oc 
45 1 .56 • 58 -.02 3.00 
I. 30 1 .53 • 56 -.03 9.00 90 2 .75 • 75 -.no .oo. 
60 2 .75 • 75 
-. 00 1. 00 
I 45 2 .73 • 74 -.01 3.00 30 2 .69 • 70 -~02 9.00 90 3 .87 • 87 -.oo • 00 
60 3 .86 • 85 .01 1.00 
I 45 3 .6~ • 83 • 01 3.00 30 3 .79 • 7o .02 9.00 
90 4 .93 • 93 • 00 • 0 0 
I 60 4 .92 • 91 .01 1.00 45 4 .90 • 89 • 01 3.DO 30 4 .84 • 83 .02 9. 00 
I 90 5 .94 • 94 -.oo .oo 60 5 .93 • 92 .01 1.00 45 5 .91 • 90 • 01 3.00 
30 5 .e5 • 84 .01 9. 0 0 
I 90 6 .9[;. • 94 -.oo • 0 0 60 6 .93 • 92 .01 1.00 
45 6 .91 • 90 .01 3.00 










TABLE 11 CCONT.) 
I 
I 
BRIDGE NO. 20 
SKEW LANE:S 0/0 
I ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .61 • 61 -. 00 • co 60 1 .60 • 59 .01 2.oe 45 1 .57 • 56 .01 6.25 
30 1 .so .48 .02 18.75 I 90 2 .84 • 64 -.oo • G 0 60 2 .62 • 60 .02 2.06 
45 2 .79 • 76 .02 6.25 
I 30 2 .66 • 65 .04 18.75 90 3 .93 • 93 -. 00 .oo 
60 3 .91 • 86 .03 2.08 
I 45 3 .87 • 83 .04 6.25 30 3 .75 • 71 .05 18.75 90 4 .95 • 95 -.oo • 00 
I &0 4 .93 • 91 .02 2.08 45 4 .89 • 87 .03 6.25 30 4 .77 • 74 .03 18.75 
90 5 .95 • 95 -.oo .co 
I 60 5 .93 • 91 .02 2.06 -45 5 .69 • 87 .03 &.25 
30 5 .77 • 75 .o3 18.75 
I 90 6 .95 • 95 -.oo • 0 0 60 6 .93 • 91 ~ 02 2.06 45 6 .89 • 87 .03 6. 25 
I 










TABLE 11 (CONT.) 
I 
I BRIDGE NO. 21 
SKEW L~NES 0/0 
I ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .G2 • G2 -.oo .oo 60 1 .GO • 58 .03 3.13 
45 1 .56 • 53 .03 9.38 
I 30 1 .45 • 42 .03 28.13 90 2 .91 • 91 -.oo .oo 60 2 .88 • 85 .04 3.13 
45 2 .63 • 78 .04 9.38 
I 30 2 .G6 • 64 .02 28.13 90 3 .97 • 97 -.oo • 00 
GO 3 .94 • 90 .04 3.13 
I 45 3 .ae • 83 .as 9.38 30 3 .70 • 68 .01 28.13 
90 4 .97 • 97 -.no .oo 
I 60 4 .94 • 91 • 03 3.13 45 4 .88 • So .02 9.38 30 4 .7C • 71 -.02 28o13 
90 5 .97 • 97 
-. 00 .oo I 60 5 .94 • 91 .03 3.13 45 5 .6B • 86 .02 9.38 
30 5 .70 • 72 -.02 28o13 
I 90 6 .97 • 97 -.oo • 0 0 60 6 .94 • 91 .03 3.13 
45 6 .68 • 86 .02 9.38 











TABLE 11 (CONT.J 
I BRIDGE NO. 22 
I SKEW LAN!::S 0/0 ANGLE LOADED EnUATION MEASURED ER~OR REDUCTION 
I 90 1 .Glt • Glt -. 00 • 00 GO 1 • Glt • Glt • 00 1.18 
45 1 .&2 • G3 -.01 3.55 
I 30 1 .58 • 59 -.02 10.65 90 2 .sg • 89 -.oo .oo . 
GO 2 .88 • 87 .01 1.18 
I 45 2 .85 • 85 .01 3. 55 30 2 .79 .78 .01 10.&5 90 3 1.0 2 1.02 -.oo .oo 
GO 3 1.01 1. 00 .01 1.18 I 45 3 .98 • 97 .01 3.55 30 3 .91 • 90 .01 10.65 
90 4 1.07 1.07 -.oo • 0 [I 
I GO 4 1.0G 1. 04 • 02 1.18 45 4 1. 03 1. 02 .01 3.55 
30 4 .96 • 96 -.oo 10.G5 
I 90 5 1.0 6 1e08 • 00 • 00 GO 5 1.0G 1. 05 • 01 1.18 45 5 1.04 1. 03 .oo 3.55 
I 
30 5 .C36 • 96 -.01 10.&5 
90 6 1.0 8 1.08 • 00 • 00 
60 6 1.06 . 1. 05 • 01 1.18 
45 G 1. 04 1. 03 • 00 3.55 









I TABLE 11 (CONT.) 
I 
BRIDGE NO. 23 
I 
SKEW LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .66 • 66 -.oo • 00 60 1 .65 • oft • 0 0 1.97 45 1 .62 • 61 .01 5. 92. 
30 1 .54 • Sit .01 17.75 
I 90 2 .93 • 93 -.oo • co 60 2 .91 • 90 • 01 1. 97 
45 2. .67 • 87 .01 5.92 
I 30 2 .76 • 75 .02 17.75 90 3 1.04 1. 0 It • 00 .co 
60 3 1.02 1. 01 .01 1. 97 
I 45 3 .98 • 96 .01 5.92 30 3 .85 • 84 • 01 17.75 90 4 1.07 1. 07 • 00 • 00 
60 4 1.05 1. 04 .01 1.97 
I 4? 4 1.01 1. 01 -.oo 5.92 30 4 .88 • 88 -.oo 17. 75 
90 5 1.07 1.07 • 0 0 • 0 0 
I 60 5 1.05 1. 04 .01 1. 97 45 5 1.01 1.01 -.oo s. 92 
30 5 .88 • 89 -.01 17.75 
I 90 6 1.07 1.07 • 00 .oo 60 6 1.05 1. 04 • 01 1.97 45 6 1.01 1. 01 
-. 00 5.92 











TA9LE 11 C CONT.) 
I 
I BRIDGE NO. 2'+ 
SKEW LANES 0/0 I ANGLE LOADED EQUATION ME AS UR!:D ER~OR REOU CT ION 
I 90 1 .&6 • &6 -. 00 • OD &0 1 .&'+ • 62 .02 3.38 
45 1 .59 • 56 .03 10.1'+ 
I 30 1 • '+ 6 • '+3 .03 30.'+1 90 2 1.00 1. 01 -. 00 .oo &0 2 .97 • 92 .05 3.38 
'+5 2 .90 • 86 .as 10.14 I 30 2 .70 • &8 .02 30.41 90 3 1. 0 8 1. 08 -.oo • 00 
6() 3 1. 0 Lt 1. 00 • 0 4- 3.38 
I 45 3 .97 • 92 .05 10.1'+ 30 3 .75 • 73 .02 30.41 
90 Lt 1.09 ·1. 09 -.oo .oo 
I 60 4 1.06 1. 02 .03 3.38 45 4 .98 • 96 .03 10.14 30 4 .7& • 77 -.01 30.41 
90 5 1.09 1. 09 -.oo .oo I 60 5 1.06 1. 02 .03 3. 38 45 5 .98 • 96 .03 10.1'+ 
30 5 .76 • 77 -.01 30.41 
I 90 6 1.09 1. 09 -.oo • 00 60 6 1.06 1.02 .03 3.38 
45 6 .98 • 96 .03 10.14 











TABLE 11 (CONT.) 
I BRIDGE NO. 25 
I SKHl LANC:S . 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .63 • 63 -.oo • 00 60 1 .63 • 62 • 00 1.28 
45 1 .61 • 61 -. 00 3.83 
I 30 1 .56 • 57 -.01 11.49 90 2 .97 • 97 -. 00 • 00 
60 2 .96 • 95 .01 1.28 
I 45 2 .94 • 93 • 00 3.83 30 2 .66 .86 -.oo 11.49 90 3 1.13 1. 13 -. 00 .oo 
I 60 3 1.11 1. 10 .01 
1.28 
45 3 1.08 1.08 .oo 3.83 
30 3 1.00 1. 00 • 00 11.49 
90 ~ 1.22 1.22 -. 00 .oc 
I 60 4 1.20 1.19 .01 1.28 45 4 1.17 1. 17 .oo 3.83 
30 4 1.08 1. 08 -.oo 11.49 
I 90 5 1.23 1. 23 • 00 .oo 60 5 1.21 1. 21 .01 1.28 45 5 1.18 1. 19 -.oo 3.83 
I 30 5 1.09 1. 11 -.02 11.49 90 6 1.23 1. 23 • 0 0 .oo 60 6 1.21 . 1o 21 .01 1.28 
45 6 1.18 1. 19 -.oo 3.83 










TABLE 11 (CO NT, l 
I 
I 8RIDG E NO. 26 
SKEW LANES 0/0 
I ANGL~ LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 ,66 • 66 • 00 • 00 GO 1 .6ft • 63 • 01 2.23 
45 1 .61 • 60 • 01 G, 69 . 
I 30 1 .53 • 52 • 00 20.08 90 2 1.05 1.05 • 00 .oo 60 2 1.03 1. 01 .02 2.23 
Lt5 2 .96 • 97 .01 G.69 
I 30 2 .84 • 84 • 00 20.06 90 3 1.18 1. 18 • 00 .oo 
60 3 1.15 1. 14 .01 2.23 
I 45 3 1.10 1. 10 • 00 6,69 30 3 .94 • 95 -.01 20.08 
90 4 1~24 ·1. 24 -.oo • 00 
I 60 4 1.21 1. 20 .02 2.23 45 4 1.16 1. 16 • 00 6,69 30 4 .99 1.01 -.02 20.08 
90 5 1. 21+ 1. 24 -.oo • 00 I 60 5 1.21 1. 20 .01 2.23 45 5 1.16 1.16 ... oo 6.69 
30 5 .99 1.02 -.03 20.08 
I 90 6 1.24 1. 24 ... 00 • 00 60 6 1.21 1. 20 • 01 2.23 
45 6 1.16 1.16 ·, OD 6.&9 










TABLE 11 (CONT.) 
I 
I BRIDGE NO. 27 
I SKEW LAN::S 0/0 ANGLE LOA OED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .74 • 74 -.oo • 00 60 1 .72 • 66 .04 3.72 
45 1 .66 • 61 .05 11.16 
I 30 1 .49 • 49 • 01 33.47 90 2 1.20 1.20 -.oo .oo. 
60 2 1.16 1.10 .06 3.72 
I 45 2 1.07 • 99 • 07 11.16 30 2 .eo • 79 • 01 33.it7 90 3 1o28 1. 26 -.oo .oo 
I 
60 3 1.23 1.18 .05 3.72 
45 3 1.13 1. 08 .05 11.16 
30 3 o65 • 85 • 00 33o47 
90 4 1.30 1. 30 -. 00 .oo 
I 60 4 1.25" 1.21 .04 3.72 45 4 1.15 1. 12 .03 11.16 
30 4 .86 • 89 -.02 33.47 
I 90 5 1.30 1. 30 -.oo .oo 60 5 1 .. 25 1. 21 .04 3.72 45 5 1.15 1. 12 .03 11.16 
I 
30 5 .86 • 89 -.03 33.47 
90 c 1.30 1. 3D -.oo • ou 
&o 6 1.25 . 1. 21 • 0 l.t 3. 72 
45 6 1.15 1. 12 .03 11.16 










TABLE 11 (CONT.) 
I 
I BRIDGE NO. 28 
I SKEW LANES 0/0 ANGLE LOADED. EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .81 • 81 -.oo • 00 60 1 .80 • 79 .01 1.69 
45 1 .77 • 77 
-. 00 5.08 
I 30 l .69 • 71 -.02 15.25 90 2 1.15 1. 35 -.oo .oo 60 2. 1.33 1. 31 .02 1.69 
I 45 2 1.2 8 1. 27 • 01 5.08 30 2 1.14 1.14 • 00 15.25 90 3 1.60 1. 60 -. 00 .uo 
60 3 1.57 1. 55 .02 1.69 
I 45 3 1.52 1. 51 .01 5.06 30 3 1.36 1.36 • 00 15.25 
90 4 1.69 '1. 69 • 00 .on 
I 60 4 1.66 1. 65 .01 1.69 45 4 1.60 1. 61 -.01 5.08 30 4 1.43 1. 44 -.02 15.25 
I 90 5 1.72 1. 72 -. 00 • 00 60 5 1.69 1. &8 .01 1.69 45 5 1.63 1o65 -.02 5.08 
30 5 1.46 1.49 -.04 15.25 
I 90 6 1. 72 1. 72 -. 00 • 00 60 6 1.69 1.68 .01 1.&9 
45 6 1.63 1. 65 -.02 s.os 










I. TABLE 11 !CONT.) 
I BRIDGE NO. 2'3 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I '30 1 1.00 1. OD -.oo • 00 60 1 .97 • 93 .03 3.3'3 
45 1 .90 • 87 .03 10.17 
I 30 1 .70 .69 .01 30.50 90 2 1.53 1. 53 -.oo .oo 
60 2· 1.413 1. 45 .03 3.39 
I 45 2 1.38 1.36 .01 10.17 30 2 1.06 1. 11 -.05 30.50 
'30 3 1.73 1.73 -.oo .oo 
I 60 
3 1o67 1. 65 .02 3.39 
45 3 1.55 1. 57 ... 02 10.17 
30 3 1.20 1.25 -.05 30.50 
..... 9 0 4 1.74 1.74 -.oo .oo 
I 60 4 1.68 1. 67 • 01 3.39 45 4 1o56 1.60 -.04 10.17 
30 4 1.21 1.32 -.11 30.50 
I 90 5 1.74 1.74 -. 00 .oo 60 5 1.68 1.67 .01 3.39 45 5 1.56 1. 61 -.05 10.17 
I 30 5 
1.21 1. 33 -.12 3G.SO 
90 6 1. 74 1o 74 -.oo .oo 
60 6 1.68 1. 67 .01 3o39 
45 6 1.56 1.61 -.os 10.17 










TABLE 11 CCONT.) 
I 
I BRIDGE NO. "30 
SKEW LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 1.0 4 1. 04 -.oo .oo 60 1 1.00 • 95 .04 4.07 
45 1 .91 • 87 .os 12.20 
I 30 1 .66 • 66 • 00 36.60 90 2 1.57 1. 57 -.oo • 00. 60 2 1.51 1. 45 .06 4.07 
45 2 1.38 1.33 .os 12.20 I 30 2 1.00 1. 06 -.06 36.60 90 3 1. 76 1. 76 -.oo oOO 
60 3 1o66 1. 66 .03 4.07 
I 45 3 1.54 1. 56 -.02 12 .. 20 30 3 1.11 1. 12 -.oo 36.60 
90 4 1. 76 1. 77 -.oo .oo 
I 60 4 1.69 1. 68 .02 4.07 45 4 1.55 1. 59 -.04 12.20 
'30 4 1.12 1. 22 -.10 36.60 
90 5 1.76 1. 77 -.oo .oo I 6(j 5 1.69 1. 66 .02 4.07 !t5 5 1.55 1.60 -.05 12.20 
30 5 1.12 1. 23 -.11 36.60 
I 90 6 1.76 1. 77 -. 00 • 00 60 6 1.69 1. 68 • 02 4.07 
45 6 1.55 1. 60 -.05 12. 20 









-.. -~ ·- ·- - -~ _ _,_ ______ - .......... ·-~ ... _. ..... --·-. 
I 
I TABLE 12 
I NO. OF LOADED LANES 1 
I EXTERIOR BEAM DISTRIBUTION FACTORS 
.I 
BEAH NUMBER AND SKEW ANGLE CDEGRC:ES) 
8RIDGE 
NO. BEAM 90 BEAM 60 BEAM !t5 BEAM 30 
I 
1 EDGE .64 EDGE • 65 EDGE .66 EDGE • 64 
I 2 EDGE • 63" EDGE .63 EDGE .52 EDGE • 58 3 EDGE .56 EDGE • 57 EDGE .57 EDGE .58 
4 EDGE .73 EDGE .74 EDGE .75 EDGE .72 
I 5 EDGE .72 EDGE .73 EDGE .73 EDGE .64 6 EDGE .73 EDGE • 71 EDGE .58 EDGE .56 7 EDGE • 9 0 EDGE • 91 EDGE .91 EOGE • 87 
8 EDGE .89 EDGE 0 87 EDGE .s5 EDGE • 76 
I 9 EDGE .85 EDGE • 82 EDGE .au EDGE ~ 66 10 EDGE .65 EDGE • 65 EDGE .66 EDGE .63 
11 EDGE .64 EDG~ • 63 EDGE .&3 EDGE .58 
I 12 EDGE .62 EDGE .61 EDGE .51 EDGE .58 13 EDGE .75 EDGE • 74 EDGE .75 EDGE .71 
14 EDGE .74 EDGE .71 EDGE .71 EDGE • 62 
I 15 EDGE .71 EDGE • 71 EDGE .58 EDGE .5e 16 E DG r: 1.00 EDGE 1.00 EDGE 1.00 EDGE .94 17 EDGE .98 EDGE .95 EDGE .93 EDGE .83 
18 EDGE 1.00 EDGE • 94 EDGE .89 EDGE .68 
I 19 EDGE .65 EDGE .65 EDGE .55 EDGE .63 20 EDGE .64 EDGE • 62 EDGE .51 EDGE .54 
21 EDGE .61 EDGE • 60 EDGE .&0 EDGE • 51 
I 22 EDGE .72 EDGE • 71• EDGE .72 EDGE .69 23 EDGE .71 EDGE • 69 EDGE .58 EDGE • 61 
24 EDGE .68 EDGE • 66 EDGE .&5 EDGE .54 
I 25 E CGE .79 EDGE .eo EDGE • 6 0 EDGE .78 26 EDGE .79 EDGE .79 EDGE .79 EDGE .72 27 EDGE .74 EDGE • 73 ° EDG£ .73 EDGE • 59 
28 E OGE .96 EDGE • 96 EDGE .36 EDGE • 91 







I TABLE 13 
I. NO. OF LOADED LANES 2 
EXTE~IOR BEAM DISTRIBUTION FACTORS 
I BEAM N1Jt1BER AND SKEW ANGLE fDEGREES) 
I BRIDGE NO. BEAI-1 90 BEAM 60 BEAM 45 BEAM 30 
I 1 EDGE .69 EDGE • 70 EDGE .70 EDGE .72 
2 EDGE .67 EDGE • 67 EDGE .f:>7 EDGE .64 
I 3 EDGE .56 EDGE .s& EDGE .56 EDGE .ss - 4 EDGE .80 EDGE • 81 EDGE • 8 2 EDGE: .83 
5 EDGE .75 EDGE 0 77 EDGE .76 EDGE • 73 
I 6 EDGE .73 EDGE • 73 EDGE .72 EDGE • 62 7 EDGE 1.01 EDGE 1.02 EDGE 1.02 EDGE 1.01 6 EDGE .95 EDGE • 95 EDGE .94 EDGE • 88 
9 EDGE .87 EDGE • 87 EDGE .66 EDGE • 74 
I 10 EDGE .71 EDGE • 72 EDGE .73 EDGE • 73 11 EDGE .68 EDGE • 68 EDGE .58 EDGE .65 
12 EDGE .sg EDGE • 59 EDGE .59 EDGE .59 
I 13 EDGE .83 EDGE • 83 EDGE .84 EDGE • 82 14 EDGE .78 EDGE • 76 EDGE o76 EDGE • 69 15 EDGE o72 EDGE • 74 EDGE .71 EDGE • 62 
I 16 EDGE 1.10 EDGE 1.10 EDGE 1.11 ~DGE 1.08 17 EDGE 1.02 EDGE 1. 01 EDGE 1.00 EDGE .91 18 EDGE 1. 0 8 EDGE 1.03 EDGE .99 EDGE • 84 
19 EDGE .70 EDGE • 71 EDGE .72 EDGE • 70 
I 20 EDGE .65 EDGE • 64 EDGE .53 EDGE .58 21 EDGE .59 EDGE • 60 EDGE .60 EDGE • 53 
22 EDGE .76 EDGE .78 EDGE • 7 9 EDGE .78 
I 23 EDGE .74 EDGE • 72 EDGE .73 EDGE .67 24 EDGE .67 EDGE • 66 EDGE .~7 EDGE .58 
25 EDGE .88 EDGE • 89 EDGE • 91 EDGE • 91 
I 26 EDGE .83 EDGE • 85 EDGE • 3 6 EDGE .80 27 EDGE • 7 4 EDGE 0 75 EDGE .75 EDGE • 63 28 EDGE 1.09 EDGE 1.10 EDGE 1.11 EDGE 1.08 
29 EDGE .97 EDGE • 96 EDGE .95 EDGE • 85 







I T~BLE 14 
I NO. OF LOADED LANES 3 
EXTERIOR 
I 
BEAM DISTRIBUTION FACTORS 
BEAM NUMBER AND SKEW ANGLE <DEGREES> 
I BRIDGE 
NO. BEAM 90 BEAM 60 BEAM lt5 BEAM 30 
I 10 EDGE .68 EDGE .70 EDGE .71 EDGE. .73 
11 Et'G£ .67 EDGE .68 EDGE .68 EDGE • 65 
I 12 EDGE .59 EDGE .59 EDGE • 5 g EDGE .59 13 EDGE .eo EDGE • 80 EDGE .82 EDGE • 83 
14 EDGE .76 EDGE • 75 EDGE .76 ::DGE .69 
I 15 EDGE .71 EDGE .73 EDGE .71 EDGE .62 16 EDGE 1.05 EDGE 1.07 EDGE 1.06 EDGE 1.09 
17 EDGE 1. 0 0 EDGE 1.00 EDGE 1.00 EDG~ .92 
I 16 EDGE 1.06 EDGE 1.02 EDGE .99 EDGE • 85 19 EDGE .67 EDGE • 69 EDGE .TO EDGE .72 20 EDGE .64 EDGE • 63 EDGE .52 EDGE .57 
I 
21 EDGE .sg EDGE • 59 EDGE .oo EDGE • 53 
22 EDGE • 74 EDGE • 75 EDGE .77 EDGE .78 
23 EDGE 0 7 2 EDGE • 71 EDGE .71 E.OGE .57 
24 EDGE .66 EDGE • 66 EDGE .67 EDGE • 58 
I 25 EDGE .84 EDGE .86 EDGE .sg EDGE • 91 26 EDGE .81 EDGE • 83 EDGE .85 EDGE • 80 
27 EDGE ~73 EDGE • 74 EDGE .74 EDGE • 63 










I TABLE 15 
I NO. OF LOAOED LANES '+ 
EXTERIOR BEAM DISTRIBUTION FACTOR> 
I BEAM NUMBER AND SKEW ANGLE CDEG REES) 
-1 BRIDGE 
NO. BEAM 90 BEAM 60 BEAH ~5 BEAM 30 
I 10 EDGE .68 EDGE • 69 EDGE .70 EDGE .73 
11 EDGE· .68 EDGE • 68 EDGE • 0 8 . EDGE .65 
I 12 EDGE .59 EDGE • 59 EDGE .59 EDGE .59 13 EDGE .80 EDGE .eo EDGE .62 EDGE • 83 14 EDGE .77 EDGE • 75 EDGE .76 EDGE .70 
I 
15 EDGE .72 EDGE • 73 EDGE .71 EDGE • 52 
16 EDGE 1.05 EDGE 1.07 EDGE 1.08 EDGE 1.09 
17 EDGE 1. 01 E:DGE 1.00 EDGE 1.00 EDGE • 92 
16 EDGE 1.06 EDGE 1.03 EDGE .99 EDGE • 85 
I 19 EDGE .66 EDGE • 68 EDGE .59 EDGE • 71 20 EDGE .64 EOGE .63 EDGE .53 EDGE • 57 
21 EDGE .59 EDGE .60 EDGE .60 EDGE .53 
I 22 EDGE • 7 3 EDGE • 7'+ EDGE .76 EDGE .78 23 EDGE .72 EDGE • 71 EDGE • 7 2 EDGE .67 2L• EDGE .66 !:DGE • 66 EDGE .57 EDGE • 58 
25 EDGE .82 EDGE • 85 EDGe .sa EDGE • 91 
I 26 EDGE .81 EDGE .83 EDGE .ss EDGE • 80 27 EDGE .74 EDGE .7'+ EOGE .75 EDGE .63 
28 EDGE 1.03 EDGE 1. 05 EDGE 1.07 EDGE 1.09 
I 29 EDGE .95 EDGE • 95 EDGE .94 EDGE • 86 30 EDGE .93 EDGE • 91 EDGE .30 EDGE .so 









I TABLE 16 
I NO. OF LOADED LANES 5 
EXTE~IOR 9EAM DISTRIBUTION F ACTOR5 
I BEAM NUMBER AND SKEW- ANGLE lDEGRC:ES) 
I BRIDGE NO. BEAM 90 BEAM 60 BEAM ~5 BEAM 30 
I 19 EDGE .61; EDGE • 68 EDGE .~9 EDG:: .71 
20 EDGE • 6 5 EDGE • 64 EDGE .&3 EDGE • 57 
I 21 E DGC: • 60. EDGE • 60 EDGE. .50 EDGE: • 53 22 EPGE .73 EDGE .74 EDGE .76 EDGE .78 23 EDGE .72 EDGE • 71 EDGE .72 EDGE .67 
I 24 EDGE .6 7 EDGE • 66 EDGE .&7 EDGE • 58 25 EDGE .82 EDGE • 85 EOGE .87 EDGE • 91 26 EDGE .81 EDGE • 83 EDGE .85 EDGE .80 
27 EDGE • 7 4 EDGE • 74 EDGE .75 EDGE • 63 
I 28 EDGE 1.C3 EDGE 1.05 EDGE 1.07 ::DGE 1e09 29 EDGE .96 EDGE • 95 EDGE .94 EDGE • 86 














I TABLE 17 
I NO. OF LOADED LANES 6 
EXTERIOR BEAM DISTRIBUTION FACTORS 
I BEAM NUMBER AND SKEW ANGLE COEGR:: ES J 
I BRIDGE NO. BEAt-1 9.0 BEAM GO BEAM +5 BEAI1 30 
I 19 EDGE .G7 EDGE .66 EDGE .G9 EDGE • 71 
20 EDGE .G5 EDGE .G4 EDGE .:>3 EDGE .57 
I 21 EDGE .Go EDGE .GO EDGE .50 EDGE .53 22 EDGE .74 EDGE • 74 EDGE .7G EDGE .78 23 EDGE .73 EOG~ • 71 EDGE .72 EDGE .67 
24 EDGE .67 EDGE • GG EDGE .:>7 EDGE .58 
I 25 EDGE .63 EDGE .85 EDGE .88 EDGE • 91 26 EDGE • 82 EDGE • 83 EDGE • 8 5 . EDGE • 80 
27 EDGE .74 EDGE • 74 EDGE .75 EDGE .63 
I 28 EDGE 1.03 EDGE 1.05 EDGE 1.07 EDGE 1.09 29 EDGE .9G EDGE .95 EDGE .94 EDGE • 86 













I TABLE 18 
I MAXIMUM DISTRIBUTION FACTORS 
I EXTERIOR BE AM 
I NO. OF LOADED LANES AND SKEW ANGLE BRIDGE ------NO. OF LOAt;EO LANES AND SKEW L\NGLE------NO. •NL ••NLL 90 NLL· 60 NLL 45 NLL 30 
I 1 2 2 .69 2 .70 2 .70 2 .72 2 2 2 .67 2 .. 67 2 .67 2 • 64 
3 2 '2 .56 1 • 57 1 .57 2 .58 
I 4 2 2 .ao 2 • 81 2 .62 2 .83 5 2 2 .75 2 • 77 2 .78 2 .73 
6 2 2 .73 2 .73 2. .72 2 • 62 
I 7 2 2 1.01 2 1.02 2 1.02 2 1o01 8 2 2 .95 2 • 95 2 .94 2 • 88 9 2 2 .67 2 • 87 2 .86 2 • 74 
I 10 4 2 .71 2 • 72 2 .73 3 .73 11 4 4 .68 2 .68 2 .68 4 .65 12 4 1 • 62 1 • 61 1 .61 2 .59 
13 4 2 .83 2 • 83 2 .84 ~ • 83 
I lit 4 2 .78 2 .76 2 .76 '+ .70 15 4 2 .72 2 • 7'+ 4 .71 4 o62 
16 4 2 1.10 2 1.10 2 1.11 4 1.09 
I 17 4 2 1.02 2 1.01 2 1.00 4 .92 18 4 2 1.08 2 . 1. 03 4 o99 '+ • 85 19 6 2 .70 2 • 71 2 .72 3 • 72 
I 
20 6 6 .65 2 • 64 2 o63 2 .58 
21 6 1 o61 1 • 60 2 • 6 0 2 .53 
22 6 2 .78 2 • 78 2 .79 2 .78 
23 6 2 .74 2 • 72 2 .73 2 .67 I· 24 6 1 .68 2 • 66 2 .67 6 .58 25 6 2 .88 2 • 89 2 .91 3 .91 
26 6 2 .83 2 • 85 2 .86 6 • 60 
I 27 6 1 .. 74 2 • 75 2 .75 2 • 63 28 6 2 1.09 2 1.10 2· 1.11 3 1.09 29 6 2 .97 2 • 96 2 .95 6 • 86 






I TABLE 19 
I 0 IST~IBUT ION FACTORS 
I 24 FT, WIDE BRI OGES 
I BRIDGE NO. 1 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .64 • 64 -.oo -.oo 60 1 .66 • 65 .01 -2.31 
45 1' .67 • 66 .01 -4.00 
I 30 1 .69 • 64 .05 -6.93 90 2 .69 • 69 ... 00 -. 00 
60 2 .71 • 7 [} .01 -2.31 
I 45 2 .72 • 70 .02 -4.00 30 2 .74 • 72 .02 -6.93 
I BRIDGE NO • 2 
I SKEW LAN=:S 0/0 ANGLE. LOADED EQUATION HE ASURED ER~OR REDUCTION 
I 90 1 .63 • 63 .oo -.oo 60 1 .64 • 63 .02 -1.54 
45 1 .65 • 62 .03 -2.67 I . 30 1 .66 • 56 .09 -4.62 90 2 .67 • 67 
-. 00 -. 00 
60 2 .66 • 67 • 01 -1.54 
I· 45 2 .• 69 • 67 .02 -2.67 30 2 .70 • 64 .o& -4.62 
I BRIDGE NO. 3 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .56 • 56 -.oo • 00 
60 1 .56 • 57 
-. 01 $14 
I 45 1 .56 • 57 -.02 • 25 30 1 .56 • 58 -.02 • 43 90 2 .56 • 56 -.oo • 00 I. 60 2 .56 .57 .;.,01 e14 45 2 .56 • 57 -.02 .25 
30 2 .56 • 58 -.02 • 43 
I -55-
I 
TABLE 19 ( CONT •) 
I 
I BRIDGE NO. 4 
I 
SKEW LANES 0/0 
ANGLE LOA OED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .• 73 • 73 -.oo -.oo 60 1 • 7lt • 74 ... oo -2.02 
45 1 .75 • 75 .01 -3.50 
I 30 1 .77 • 72 .05 -6.06 90 2 .so • 80 ... oo -.oo 60 2 .81 • 81 • 01 -2.02 
I 45 2 .83 • 82 .01 -3.50 30 2 .85 • 83 • 02 -6.06 
I BRIDGE NO. 5 
I SKD~ LANES 0/0 ANGLE LOADED EQUATION ME ASUREO ERROR REDUCTION 
I 90 1 • 72 • 72 -.no -.oo 60 1 e 72 • 73 -.01 -.58 
45 1 .73 • 73 • 00 -1.00 
I 30 1 .73 • 64 • 09 -1.73 90 2 .75 • 75 .oo -.oo 
60 2 • 76 • 77 
-. 01 -.58 
I 45 2 .76 • 78 -.02 -1.00 30 2 .76 • 73 .ott -1.73 
I BRIDGE NO. 
I SKEW LANES 0/0 ANGLE LOA OED EQUATION ME ASUREO ER~OR REDUCTION 
I 90 1 .73 .73 -.oo • 00 60 1 .72 • 71 • 01 • 66 
I 45 1 • 72 • 68 • 04 1.15 30 1 .71 • 56 .15 1.98 90 2 .73 • 73 
-. 00 • 0 0 
60 2 • 72 .73 
-. 00 • 66 





TABLE 19 <CONT., 
I 
I 
BRIDGE NO. 7 
SKEH LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .90 • 90 -. 0 0 -. 0{) 60 1 .92 • 91 .01 -1.54 45 1 .93 • 91 • 02 -2.67 
I 30 1 .95 • 87 • 0 8 -4.62 90 2 1.01 1. 01 ~.oo -.oo 60 2 1.03 1.02 .01 -1.54 
45 2 1.04 1. 02 .02 -2.67 
I 30 2 1.06 1. 01 .04 -4.62 
I BRIDGE NO, 6 
I SKEW LANES 010 ANGLE: LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .89 • 89 -.oo .oo 60 1 .89 e 87 .02 .14 
45 1 .89 • 85 • 04 • 25 
I 30 1 .89 • 76 .13 .43 90 2 .95 0 95 -.oo • 00 60 2 .95 • 95 .oo .1.4 
I 
45 2 .95 • 94 • 0 0 • 25 
30 2 .95 • 88 • 06 • 43 
I BRIDGE NO, 9 
I SKEW LANES 0/0 ANGLE LOADED EQUATION t-lE AS.URED ERROR REDUCTION 
I 90 1 .65 • 85 .... 00 • 00 60 1 .63 • 82 .01 2.31 
45 1 .82 • 80 .02 4.00 
I 30 1 .79 • 66 .13 6.93 90 2 .87 • 87 -.oo .oo 
60 2 .85 • 87 -.02 2.31 
I 45 2 .83 • 86 -.03 4.00 30 2 .81 • 7ft eO? 6~ 93 
I 0 ISTRIBUT I 0 N FACTORS 
-57-
I 
I TA3LE 20 
I 48 FT. WIDE BRIDGES 
I BRIDGE NO. 10 
SKEW LAN::S 0/0 I ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .65 • 65 -.oo -.oo 60 1 .66 • 65 • 01 -2.31 
45 1 .68 • 66 0 02 -4.00 
I 30 1 .69 • 63 • 06 -6.93 90 2 .71 • 71 -. 00 -. 00 60 2 • 73 • 72 0 01 -2.31 
I 45 2 • 74 • 73 • 01 -4.00 J(j 2 .76 • 73 .03 -6.93 90 3 • 71 • 71 -.oo -.oo 
60 3 .73 • 72 • 01 -2.31 
I 45 3 • 74 • 73 .01 -4.0~ 30 3 .76 • 73 .03 -6.93 
90 4 .71 .71 -.oo -.oo 
I 60 4 • 73 • 72 .01 -2.31 45 4 .74 • 73 .01 -4.0G 30 4 .76 • 73 .03 -6.93 
I BRIDGE NO. 11 
I SKEW LANES 0/0 
ANGLE LOADED. EQUATION M'tASURED ER~OR REDUCTION 
I 90 1 .64 • 64 -.oo -,DO 
60 1 .65 • 63 .02 -1.81 I 45 1 .66 • 63 .03 -3.14 30 1 .67 • 58 .09 -5.44 
90 2 .68 • 66 .oo -.oo 
I 60 2 .69 • 68 • 01 -1. 81 45 2 .70 • 68 .02 -3.14 
30 2 • 72 • 65 .07 -5.44 
I 90 3 .68 • 68 • 0 0 -.oo 60 3 .69 • 68 .01 -1.81 45 3 .70 • 68 .02 -3.14 
I 30 3 • 72 • 65 • 07 -5.44 90 4 .68 • 68 -.oo -.oo 60 4 .70 • 68 • 01 -1.81 
45 4 .71 • 66 .02 -3.14 





TABLE 20 lCONT,) 
I 
I BRIDGE NO, 12 
SKEW LANES 0/0 
I ANGLE LOA OED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .62 • 62 -.oo -.oo 60 1 .62 • 61 • 01 -.sa 
45 1 ,63 • 61 .02 -1.00 
I 30 1 .63 • 56 • 05 -1.73 90 2 .62 • 62 -.oo -.oo 60 2 .62 • 61 • 01 -.58 
45 2 .63 • 61 .02 -1. 00 
I 30 2 ,63 • 59 .04 -1.73 90 3 .62 • 62 -. 00 
-. 00 
60 3 .62 • 61 .01 -.58 
I 45 3 .63 • 61 .02 -1.00 30 3 .63 • 59 .04 -1.73 
90 4 .62 0 62 -.oo -.oo 
I 60 4 .62 • 61 .01 -.58 45 4 .63 .61 .02 -1. 0 0 30 4 .63 • 59 .04 -1.73 
I SRIOGE NO. 13 
I SKEW LANES 0/0 
ANGLE LOADED EQUATION ME ASUREO ERROR REDUCTION 
I 90 1 .75 • 75 • 00 -.oo 
60 1 .76 • 74 .02 -1.81 I· 45 1 .77 • 75 .02 -3.14 30 1 .79 • 71 .08 -S.Ltt;. 
90 2 .83 • 83 -.no -.oo 
I 60 2 .64 • 83 .01 -1.81 45 2 .85 • 84 .01 -3.14 
30 2 .87 • 82 .. 05 -5.44 
I 90 3 .83 • 83 -.oo - o(JO 60 3 .84 • 83 • 01 -1.81 45 3 .85 • 84 .01 -3.14 
30 3 .87 • 83 .04 - s. 44 I 90 4 .8 3 • 83 -.oo -.oo 60 4 .64 .• 83 .01 -1.81 
45 4 .85 • 84 .01 -3.14 





TABLE 20 CCONT.) 
I 
I BRIDGE NO. 14 
SKEW LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .74 $74 .oo -.oo 60 1 .75 • 71 .03 -.se 45 1 .75 • 71 .04 -1.00 
I 30 1 .. 75 • 62 .13 -1.73 90 2 .78 "78 -.oo -.GO 60 2 .78 • 76 .02 -.58 
45 2 • 7 8 .. 76 .02 -1.00 
I 30 2 .79 • 69 ·.10 -1.73 90 3 .. 7 8 • 76 -.oo -.oo 
60 3 • 7 8 • 75 .02 -.58 
I 45 3 • 78 • 76 .02 -1.00 30 3 .79 • 69 0 09 -1.73 
90 4 • 7 8 .• 78 
-. 00 -.oo 
I 60 4 • 7 8 • 76 .02 -.58 45 4 .78 • 76 .02 -1.00 30 Lt .79 • 70 .og -1.73 
I BRIDGE NO. 15 
I SKEW LANES 0/0 
ANGLE LOA OED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .71 • 71 
-. 00 • 00 
60 1 .71 e 71 -.oc .66 I· 45 1 .71 • 68 .02 1.15 30 1 .70 • 58 .12 1 .. 98 
90 2 • 72 • 72 
-. 0 0 • 00 
I 60 2 • 71 • 74 -.03 • 6& 45 2 .71 • 71 .oo 1.15 
30 2 .70 • 62 .08 1.98 
I 90 3 .. 72 "72 -. 00 .oo 60 3 e 71 • 74 -.03 • &6 45 3 .71 • 71 .oo 1.1.5 
30 3 .70 • 62 .oe 1.98 
I 90 4 .72 "72 -. 00 .oo &G 4 .71 . 0 74 -.03 • &6 
45 4 .71 • 71 
- 0 00 1.15 






TA8LE 20 (CONT.) 
I 
I BRIDGE NO. 18 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 1.00 1. 00 -. 00 .oo 60 1 .98 • 94 .03 2.31 
45 1 .136 • 89 .07 4.00 
I 30 1 .93 • 68 • 25 6.93 90 2 1.0 8 1.06 -.DO .oo. 60 2 1.05 1. {)3 8 02 2. 31 
I 45 2 1.03 
• gg 
.04 4.00 
30 2 1.00 • 84 .16 6.93 
90 3 1.08 1. 08 -. 00 . • 0 0 
60 3 1.05 1.03 • 02 2.31 
I 45 3 1o03 • 99 .04 4o00 30 3 1.00 • 85 .15 6. 93 
90 4 1. 0 8 1. 08 -. 0 0 .oc 
I 60 4 1. 0 5 1. 03 .02 2.31 45 4 1.03 • gg .04 4.00 
30 4 1.00 • 85 .15 6.93 











I TABLE 21 
I 7 2 FT o WIDE BRIDGES 
I BRIDGE NO. 19 
SKEW LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ER~OR REDUCTION 
I 90 1 .55 • 65 -0 00 -. 00 60 1 .57 • 65 .01 -2. 31 45 1 .68 • 65 • 02 - '+. J 0 . 
I 30 1 .70 • 63 .07 -&.93 90 2 .70 .70 .oo -.oc 60 2 .72 • 71 .01 -2.31 
45 2 .73 • 72 .01 -4.00 
I 30 2 .75 • 70 .os --& .. 93 90 3 .70 • 70 .oo -.oo 
60 3 • 72 • 71 .01 -2.31 
I 45 3 • 73 • 72 • 01 -4.00 30 3 .75 • 72 • 0 !t -5.93 90 4 • 70 .• 70 • 00 - .. oo 
I 60 4 • 7 2 • 71 .01 -2.31 45 4 • 73 • 72 .01 -4.00 30 4 • 75 • 72 .04 -6 .. 93 
90 5 .70 • 70 • 00 -. 00 
I 60 5 .12 • 71 .01 -2.31 45 5 .73 • 72 .01 -4 .. 00 
30 5 .75 • 72 • 04 -6.93 
I 90 6 • 70 • 70 • 0 0 -.oo 60 6 .72 • 71 • 01 -2.31 
45 6 • 73 • 72 .01 -4. GO 










TABLE 21 CCONT.» 
I 
I BRIOG E NO. 20 
I SKEW LANES 0/0 ANGLE LOADED EQUATION ME ASURC:D ERROR REDUCTION 
I 90 1 .64 • &4 -.oo -.oo 60 1 .64 • 62 .02 -1. o& 
45 1 .65 • 61 .04 -1.83 
I 30 1 .66 e 5lt- .12 -3.18 90 2 .65 • 65 • 0 0 -.oo 
60 2 .66 • 64 • 01 -1.06 
I 45 2 .66 • 63 .03 -1.83 30 2 .67 • 58 .09 -3.18 90 3 .65 • 65 • 0 0 -.oo 
60 3 .66 • 64 .01 -1. 06 
I 45 3 .66 • 63 .03 -1.83 30 3 .67 • 58 .09 -3.18 
90 I'+ .65 • 65 .oo -.oo 
I 60 4 .66 • 64 .01 -1.06 45 4 .66 • 63 .03 -1. 83 
30 4 .67 • 58 .09 -3. 18 
I 90 5 .65 • 65 • 0 0 -.oo 60 5 .66 • 64 .01 -1.06 45 5 .66 • 63 .03 -1.83 
30 5 .67 • 58 .09 -3.18 
I 90 6 .65 • 65 .oo -.oo 60 6 .66 • 64 • 02 -1o 06 
45 6 .66 • 63 .03 -1.83 










TA'3LE 21 <CONT.) 
I 
I BRIDGE t!O. 21 
SKEW LANES 0/0 
I ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .61 • 61 -.oo .oo 60 1 .61 • 60 .01 .14 45 1 .61 • 60 .01 .25 
I 30 1 .61 • 51 0 10 • 43 90 2 .61 • 61 -. 00 • 00 60 2 .61 • 60 "01 .14 
45 2 .61 • 60 • 01 • 25 
I 30 2 .61 • 53 .. 08 • 43 90 3 .61 • 61 
-. 00 .oo 
60 3 .61 • 60 • 01 .14 
I 45 3 .61 • 60 o01 .25 30 3 .61 • 53 .08 .43 90 4 .61 • 61 .. 0 00 • 00 
I 60 4 .61 o60 .01 .14 45 4 .61 • 60 .01 .25 30 4 .61 • 53 .08 e43 
90 5 .61 • 61 -.oo .oo 
I 60 5 .61 • 60 .01 .14 45 5 .61 • 60 • 01 • 25 
30 5 .61 • 53 .oe • 43 
I 90 6 .61 • 61 -ooo .oo 60 6 .61 • 60 .01 .14 
45 6 .61 .60 0 01 • 25 










TABLE 21 (CONT.) 
I 
I BRIDGE NO. 22 
I SKEW LANES 0/0 ANGLE LOADED £QUAT ION MEASURED ERKOR REDUCTION 
I 90 1 • 72 • 72 -.oo -.oo 60 1 .T3 • 71 .02 -2.02 
45 1 .75 • 72 o02 -3.50 
I 30 1 .76 • 69 .07 -6.0& 90 2 .78 • 78 -.oo -.oo 60 2 .79 .76 • 01 -2.0 2 
I 45 2 .eo • 79 o01 -3.50 30 2 .82 • 78 .ott -6.06 90 3 • 78 • 78 
-" 00 -.oo 
60 3 .79 .78 .01 -2.02 
I 45 3 .eo • 79 .01 -3.50 30 3 .82 • 76 • 04 -6.06 
90 4 • 7 8 • 78 -. 00 -.oo 
I 60 4 .79 • 78 .01 -2.02 45 4 .so • 79 .01 -3. 50 
30 4 .82 • 78 .04 -6.06 
I 90 5 • 7 8 0 78 -.oo -.oo 60 5 .79 • 78 • 01 -2.02 45 5 .so • 79 .01 -3.50 
30 5 • 82 • 78 • 04 -6.06 
I 90 6 • 7 8 • 78 -. 00 -.oo 60 6 .79 0 78 .01 -2.02 
45 6 .80 • 79 .01 -3.50 










TABLE 21 {CONT. l 
I 
I BRIDGE NO. 23 
SKEW LAN::S 0/0 
I ANGLt LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .71 • 71 -. 0 0 -.oo 60 1 • 72 • 69 .03 -1.06 45 1 .72 • 68 .O!t -1.83 
I 31) 1 • 7 3 • 61 .12 -3.18 90 2 .74 • 7ft. -.oo -.oo 60 2 .74 • 72 .02 -1.06 
45 2 .75 • 73 .02 -1.83 
I 30 2 .76 • 67 • 09 -3.18 90 3 .74 • 74 
-. 00 -.oo 
60 3 .74 • 72 .02 -1.05 
I 45 3 .75 • 73 0 02 -1.83 30 3 .76 • 67 .09 -3.18 90 4 • 71.t .74 -.oo -.oo 
I 60 4 .74 • 72 .02 -1.06 45 4 .75 • 73 .02 -1.83 30 4 .76 • 67 .09 -3.18 
90 5 .74 • 74 -.oo -.oo 
I 60 5 • 74 • 72 • 02 -1. c& 45 s .75 .73 .02 -1.83 
30 5 .76 0 67 .09 -3.18 
I 90 6 .74 0 74 -.oo -.oo 60 6 • 74 • 72 .02 -1. 06 
45 6 .75 • 73 .02 -1.83 










TAI3LE 21 <CONT.) 
I 
I BRIDGE NO. 24 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR ~EDUCTION 
I 90 1 .&8 • 68 - o on • 00 60 1 .67 • 66 • 01 • 66 
45 1 .67 • 65 .02 1.14 
I 30 1 .66 • 54 .12 1.97 90 2 .6 8 • 68 -.oo 0 00 60 2 .&7 • 66 .01 • 66 
I 45 2 .&7 • 67 -.oo 1.14 30 2 .&6 • 58 o08 1. 97 90 3 .68 • 68 
-. 00 • 00 
60 3 .& 7 • 66 .01 • 66 
I 45 3 .&7 0 67 -. 0 0 1.14 30 3 .66 .58 .08 1. 97 
90 4 .66 • 68 -.oo .ao 
I 60 4 .6 7 • 66 • 01 • 66 45 4 .67 • 67 - 0 00 1.14 
30 4 .66 "58 .08 1.97 
,I 90 5 .68 • 68 -.oo .oo 60 5 .67 • 66 .01 • 66 
45 5 .67 • 67 -.oo 1.14 
~0 5 .66 • 58 • 08 1.97 
I 90 6 .66 • 66 -.oo • co 60 6 .67 • 66 .01 • 66 
45 0 .6 7 • 67 
-. 0 0 1.14 









TABLE 21 {CONT.) 
I 
I BRIDGE NO. 25 
SKEW LAN=:S 0/0 I ANGLE LOAOEO EQUATION MEASURED ERROR REDUCTION 
I 90 1 .79 • 79 -.oo -.oo 60 1 .80 • 80 .01 -1.82 
45 1 .81 • 80 .01 -3.14 
I 30 1 .83 • 78 .05 -5.4r. 90 2 .88 • 88 • 0 0 -.oo 60 2 .89 • 89 -.oo -1.82 
45 2 o91 • 91 -.oo -3.14 I 30 2 .93 • 91 .02 -5.41+ 90 3 .88 • 88 • 0 0 -.oo 
60 3 .89 • 89 -.oo -1.82 
I 45 3 o91 • 91 -.oo -3.14 30 3 .93 • 91 0 02 -5.44 
90 4 0 8 8 .• 86 • 00 
-. 00 
I 60 4 .89 • A9 -.oo -1.82 45 4 .91 • 91 -. 00 -3.14 30 4 .93 o91 .02 - s. 44 
90 5 .88 0 88 • 00 - .. oo I 60 5 .69 • 89 -.oo -1.82 45 5 .91 • 91 ... oo 
-3.14 
30 5 .93 • 91 .02 -5.44 
I 90 6 .88 0 88 .oo -o 00 60 6 .89 • 89 ... oo -1.82 
45 6 .91 • 91 -.oo -3.14 









TABLE 21 (CONT. ) 
I 
I BRIDGE NO. 26 
I 
SKEW LANES 0/0 
ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .79 • 79 -.oo -.oo 60 1 .79 • 79 • 0 0 -.58 
45 1 .80 • 79 • 00 -1.01 
I 30 1 .so • 72 .08 -1.74 90 2 .83 • 83 -.oo -.oo. 60 2 .63 • 85 -.01 -.58 
I 45 
2 .84 • 66 -.02 -1•01 
30 2 o84 • 80 .04 -1.74 
90 3 .83 • 83 -.oo -.co 
60 3 .63 • 85 -.01 -.58 
I 45 3 o64 • eo -.02 -1.01 30 3 • 64 • 80 .o~t -1.74 
90 4 .63 • 83 -.oo -.oo 
I 60 4 .63 • 85 -. 01 -.58 45 4 .64 • 86 -.02 -1.01 30 4 .84 • 80 .04 -1.74 
I 90 5 .63 • 83 -.oo -. 00 60 5 .. 83 • 85 -.01 -.58 45 5 .84 • so -.02 -1.01 
30 5 .64 • 80 • 04 -1.74 
I 90 6 .83 • 83 -. 0 0 -.oo 60 6 .83 0 85 -.01 -.58 
45 6 • 8 4 • 86 -.02 -1.01 










TABLE 21 CCONT.) 
I 
I 
BRIDGE NO. 27 
SKEW LANES 010 
I ANGLE LOADED EQUATION HE AS URED ERROR REDUCTION 
I 90 1 • 74 .74 -.oo • 00 60 1 .73 • 73 -.oo 1.34 45 1 .7 2 • 73 -.oo 2.33 
JO 1 • 71 .59 .12 4.03 I 90 2 • 74 • 74 -.oo • 0 0 60 2 .73 • 75 -0 01 1.34 
45 2 • 72 0 75 -.OJ 2.33 
I 30 2 • 71 • 63 .08 4.03 90 3 • 74 • 74 
-. 00 .oo 
60 3 .73 • 75 -.01 1. 34 
I 45 3 .72 • 75 - .. 03 2.33 30 3 .. 71 D 63 .08 4.03 90 4 .74 .. 74 -.oo .oo 
I 60 4 .73 • 75 -.01 1.34 45 4 • 72 • 75 -.03 2. 33 30 4 • 71 • 63 • 0 8 4.03 
90 5 • 74 • 74 -.oo .oo 
I 60 5 .73 • 75 -.01 1.34 45 5 • 72 • 75 -.03 2 .. 33 
JO 5 .71 • 63 .08 4.03 
I 90 0 .74 0 74 -.oo • 00 60 6 .73 • 75 -.01 1. 34 45 6 0 72 0 75 -.03 2.33 
I 










TA9LE 21 CCONT.) 
I 
I BRIDGE NO, 28 
I SKEW LANES 0/0 ANGLE LOADED EQUATION HEAS UREO ERROR REDUCTION 
I 90 1 .96 • 96 -.oo - .. oo 60 1 e97 o9o .01 -1o 06 
45 1 .98 • 95 .02 -1.83 
I 30 1 .99 fl 131 .09 -3.18 90 2 1 .. 09 1.09 -Goo -.oo 
60 2 1o10 1. 10 • 00 -1. 06 
I 45 2 1.11 1. 11 .01 -1.83 JO 2 1.13 1.08 ~05 -3.18 90 3 1.09 1. 09 -.oo -.oo 
60 3 1.1f.J 1. 10 e 00 -1.06 
I 45 3 1.11 1.11 0 01 -1. 83 30 3 1.13 1. G9 .ott -3.18 
. 9 0 4 1.09 1. 09 -.oo -.oo 
I 60 4 1.10 1. 10 • 00 -1.06 45 4 1.11 1o 11 .01 -1.83 
30 4 1.13 1.09 .04 -3.18 
I 90 5 1.09 1.tl9 -.oo -.oo 60 5 1.10 1. 10 • 00 -1.C6 45 5 1.11 1. 11 .01 -1.83 
30 5 1.13 1. 09 • 04 -3.18 
I 90 6 1.09 1. 09 -. 00 -.co 60 6 1.10 1. 10 • 00 -1.06 
45 6 1.11 1.11 .01 -1.83 









TA3LE 21 (CONT.) 
I 
I BRIDGE NO. 29 
I SKEW LANES 0/0 ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I 90 1 .93 • 93 • e 00 • DO 60 1 .92 • 91 .01 1.35 
45 1 .91 • 88 .03 2.3ft 
I 30 1 .9 0 • 76 .13 ft.04 90 2 .97 • 97 -.oo • 00 &0 2 .9& • 96 -.oo 1.35 
I 45 2 .95 • 95 -. 00 2.34 30 2 .93 • 85 .08 ft,Oft 90 3 .97 • 97 -.oo .oo 
60 3 .96 • 96 -.oo 1o35 II 45 3 .95 • 95 -. 00 2.34 
30 3 .93 • 65 .08 ft.04 
90 4 .97 • 97 -.oo .oo 
I 60 4 .96 • 96 -.oo 1.35 45 4 .95 • 95 -.oo 2.34 
30 4 .93 • 8& .06 4.04 
.I 90 5 .97 • 97 -.oo • 00 &0 5 .96 • 9& -.oo 1.35 45 5 .95 • 95 -.oo 2.3ft 
30 5 .93 • 86 .08 4.04 
I 90 6 .97 • 97 -.oo • 0 0 60 6 .96 • 9& 
-. 00 1.35 
45 6 .95 • 95 -.oo 2. 34 










TAGLE 21 (CONT.) 
I 
·I BRIDGE NO. 30 
SKEW LANES 010 
I ANGLE LOAO~O EQUATION ME ASUREO ERROR REDUCTION 
I 90 1 .91 • 91 -. (j 0 • 00 GO 1 .89 • 88 .02 2.31 45 1 .88 • 84 .ott ~. 00 
30 1 .85 • 72 .13 6.93 
'I 90 2 .95 • 95 -. 00 .oo 60 2 .92 • g3 ·-.oo 2.31 
45 2 .91 • 91 • 00 ~;..oo 
I 30 2 .88 e 80 • 08 6.93 90 3 .95 • 95 -.oo • 00 
60 3 .92 • 93 
-. 00 2. 31 
I 45 3 .91 • 91 .00 4.0() 30 3 .88 • 80 .08 6. 93 90 4 .95 • 95 -.oo .oo 
60 4 .92 • 93 -.oo 2. 31 I 45 4 .91 .91 .oo 4.00 30 4 .68 • 80 .06 6.93 
90 5 .95 • 95 -.oo 0 0 0 
I 60 5 .92 0 93 -. 00 2.31 45 5 .91 • 91 .oo 4.00 
30 5 .68 • 80 .oa 6.93 
I 90 6 .95 • 95 -.oo • 00 60 6 .92 • 93 -.OD 2.31. ~5 6 .91 .91 .no 4.00 
30 
I 










I TABLE 22 
I LIST OF BP.IOGES 
I NO WIDTH NB SPACING LENGTH BEAM SIZE S/L 
I 1 24.00 3 122.50 40. 6 3 ' 3-46/48 • 2500 ?. 2 4. 00 3 122.5 0 71.4 6 3-48/48 .1430 
3 24.00 3 122.50 122.50 3-48/48 • 0 830 
I 4 2 4. 00 4 81.67 34.0 3 4-'+8/46 • 2 0 0 0 5 2 4. OC 4 81.67 47.64 4-48/48 .1430 6 24. 00 4 81 ~6 7 102.08 4-48/48 G 06 70 
I 7 48.00 s 133.25 44.4 2 ' 5-'+8/48 • 2500 ~ 4 8. 00 5 133.25 88o83 S-48/48 .1250 9 4 8. Q(l 5 133.2 5 111 0 0 4 S-48/48 • 10 0 0 
10 48.00 7 88.83 37.01 7·43/48 • 2 0 0 0 
I 11 4 8. 00 7 88.83 59.22 7-48/48 .1250 12 4 8. 00 7 88.83 111.03 7-48/48 • 0670 
13 72. oc 8 117.29 39.10 8-48/48 .2500 
I 14 7 2. 00 8 117.29 78.19 8~48/48 .1250 15 72.00 8 117.29 97,. 74 8-48/48 .1000 16 72.00 9 102.62 42.7 5 9-48/!t-8 .2000 












I TASLE 23 
I MAXIMUM DISTRIBUTION FACTORS INTERIOR BEAMS 
I BRIDGE ------NO, OF LOA DEV LANES AND SKEW ANGLE------
NO. •NL ••NLL go Nll 60 NLL 45 NLL 30 
I 1 2 2 1.73 2 1.45 2 1. 0 9 2 • 53 
2 2 2 1.61 2 1. 38 2 1.0 4 2 .47 
I 3 2 2 1.56 2 1.27 2 1. 01 2 • 66 It 2 2 1.15 2 • 95 2 .70 2 .38 5 2 2 1.06 2 • 91 2 .65 2 .30 
6 2 2 1.01 2 • 87 2 .6 8 2 • 40 
I 7 4 4 2.16 4 1.77 4 1.20 4 .47 8 4 4 1.93 4 1. 56 4 1. 0 3 4 • 32 
9 4 4 1.89 4 1.49 4 1.00 4 .41 
I 1 c 4 4 1.47 4 1. 09 4 s74 It .30 11 4 4 1.33 4 1.01 4 .62 4 .26 12 4 4 1.22 4 • 86 4 .54 4 .24 
I 13 6 6 1.87 6 1. 55 6 1. 0 3 6 o46 14 6 6 1.80 6 1. 37 6 .82 6 .32 15 6 6 1.76 6 1.27 6 o75 6 .27 
16 6 6 1.63 6 1.25 6 .77 6 0 33 
.I 17 6 6 1.55 6 1.13 6 .66 6 • 26 18 6 6 1.49 6 • 85 6 .so 6 o24 









• NL = N 0, 0 F LA N E S 
























MAXIMUM DISTRIBUTION FACTORS · 
EXTERIOR BEAM 
NO. OF LOADED· LANES AND SKEW ANGLE 
BRIDGE ------NO. OF LOAOEC LANES AND SKEW ANGLE------
NO. •NL .... NLL 90 NLL 60 NLL 45 NLL 30 
1 2 2 1.17 2 1.01 2 .69 2 .24 
2 2 2 1.2<3 2 1.12 2 .73 2 .23 
3 2 2 1.27 2 1.03 2 • 65 2 • 20 
4 ·2 2 . 0 g 0 2 .68 2 .42 2 .12 
5 2 2 .<36 2 .77 2 .47 2 .13 
6 2 2 .gg 2 .79 2 .46 2 .06 
7 4 4 1.17 4 1o 00 4 .6 7 4 • 26 
8 4 4 1.40 4 1.09 4 • 59 4 .17 
9 4 4 1.43 4 1.06 4 .53 4 .11 
10 4 4 .89 4 • 70 4 .46 4 .16 
11 4 4 .gg 4 • 75 4 .44 4 .19 
12 4 4 1.10 4 • 75 4 .44 4 • 20 
13 E: 6 1. 01 6 .88 6 • 58 5 .24 
14 6 6 1.20 6 • 92 6 • 58 6 .29 
15 6 6 1.26 6 .go 6 .55 6 • 28 
16 6 6 • 93 6 • 76 6 .49 6 .21 
17 6 6 1.04 6 .75 6 .46 6 .24 
18 6 6 1.14 6 • 56 6 .32 6 .18 
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I TABLE 25 
I DISTRIBUTION FACTORS 
I 24 FT. WIDE ~RIDGES 
SKEW lANES 0/0 
I ANGLE LOADED EQUATION MEASURED ERROR REDUCTION 
I !RIOGE NO. 1 
I 91J 2 1.73 1e"73 .oo .oo 60 2 1.25' 1.45 -.20 27. Sit. 
ItS 2 .90 1.09 -.19 ft7.70 
., 30 2 • 30 .53 -.23 82.57 
I BRIDGE NO. 2 90 2 1.61 1.61 • 00 .oo 
60 2 1.27 1.38 -.11 21.31 
I ItS 2 1.02 1.04 -.02 36.91 30 2 .58 .lt7 .11 63.90 
I BRIDGE NO. 3 
I 90 2 1.56 1. 56 -.oo ~00 60 2 1~32 1.27 .as 15.ft8 45 2 1.14 . 1.01 .13 26.81 
30 2 .84 .66 .18 .. 6.'•1 I' 
BRIDGE NO. It 
I 91J 2 1.15 1.15 -.on .oo 60 2 .81 .95 -.1ft 29~'+5 
I 45 2 .56 .70 -.11t 51.00 30 2 .13 .38 -.25 88.30 
I BRIDGE NO. 5 
90 2 1.06 1.U6 -.oo .oo 
I 6C 2 .79 .91 -.12 25.86 4~ 2 .59 .65 -.06 41t.79 .J 
~4 2 .21t .30 -.06 77.51t 
I BRIDGE NO. 6 
I 90 2 1.01 1.01 -.ao .oo 6tl 2 .83 .87 -.Oft 17.38 
45 2 .71 .68 .03 30.10 
I 30 2 .r.a .ItO .03 52.12 .. 
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I TABLE 26 
I DISTRIBUTION FACTORS 
I lt8 FT. WIDE BRIDGES 
I 8RIOG£ NO. 7 90 It 2.16 2.16 -.oo .oo 
I 60 It t.S& 1.77 -.19 26.63 45 It 1.16 1.20 -.oft lt&•12 30 .. ... ,. ... 7 -.03 79.84 
I BRIDGE NO. '8 
I 90 It 1.93 1.93 -.oo .;.oo 60 It 1.57 1.56 .01 18.89 lt5 .. 1.30 1.03 .27 32.72 
I 30 .. .84. .32 .52 56. 6ft 
BRIDGE NO. <) 
I 90 It 1.89 1.~9 -.oo • DO 
60 It 1.58 1~1t9 .09 16.50 
I ft5 ,. 1.35 1.00 .35 28.57 30 .. .96 .41 .55 49.46 
I BRIDGE NO. 10 
90 .. 1.;47 1 ... , .oo ~00 
I 60 It 1.05 1.09 -.04 28.56 45 4 .74 .7ft. • 00 49.50 
30 ,. .21 .30 -.09 85.70 
I BRIDGE NO. 11 
I· 90 ,. 1~33 1.33 -;.oo .oo 60 .. 1.02 1.01 .01 23.43 
45 .. .79 .62 .17 40.58 
I 30 ,. .ItO .26 .1ft 70.25 
I BRIDGE NO. 12 90 .. .oo 1.22 1.22 .oo 




I TABLE 27 
I DISTRIBUTION FACTORS 
I 72 FT. HIDE SRIOGES 
I BRIDGE NO. 13 
90 6 f~87 1.87 -.oo .no 
I 60 6 1.3S 1.55 -.20 28.00 ItS 6 .96 1.03 -.07 lt8.50 
30 6 .30 ... 6 -.16 83.96 
I !RIDGE NO. 14 
I 90 6 1.80 1.80 -.oo .oo 
.60 6 1~1t3 1.37. .o6 20.30 
ItS 6 1.17 .82 .35 35.16 
I 30 6 .70 .32 .38 60.88 
I BRIDGE NO. 15 
1.76 t.76 .oo 90 6 -.oo 
I 60 6 1.45 1.27 .18 17.85 ItS 6 1.22 .75 .47 30.91 30 6 • 82 .27 .55 53.52 
I BRIDGE NO. 1G 
I 90 6 1.63 1.63 -.oo .oo 60 6 1.19 1.25 -.06 27.04 ItS 6 .81 .77 .to It&. Bit 
I 30 6 .31 ~33 -.02 81.09 
BRIDGE NO. 17 
I 90 6 1.55 1.·ss -.oo .oo 
60 6 1.21 1.13 .oa 21.80 
I ItS 6 .96 .66 .30 37.76 30 6 .Sit- .26 .28 65.37 
I BRIDGE NO. 18 
90 6 1.1t9 1.49 .oo .oo 
I 60 6 1.27 .85 .ltZ 15.02 ItS 6 1.10 
-.. -.. -:::,·• 
.so .60 26.01 





















































MOMENT COEFFICIENTS (%) 
-.LEHIGHTON BRIDGE WITHOUT DIAPHRAGMS 
LOAD CASE 
' 
2 3 4 5 6 7 8 9 
30.8 17.5 8.8 3.3 0.5 -1.1 -1.4 -1.4 
34.8 31.2 23.9 16.1 9.9 5.2 2.1 0.9 
23.4 30.0 32.2 29.8 23.0 15.5. 9.5 6.6 
9.4 15.5 22 .• 8 29.2 31.3 29.1 22.8 18.5 
1.9 4.9 9.5 15.3 22.9 30.2 33.8 34.2 
-0.3 0.9 2.8 .6.4 12.4 21.2. 33.2 41.3 
29.4 17.0 9.0 4.8 3.0 0.5 0.0 0.0 
34.5 31.0 21.7 15.0 10.9 6.0 3.2 1.0 
22.0 28.0 28.9 26.5 20.9 15.4 9.3 6.4 
11.3 16.8 . 25.0 29.1 31.3 28.1 21.6 18.0 
3.0 6.5 10.8 14.3 21.4 28.2 31.9 32.0 
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MOMENT COEFFICIENTS (%) 
LEHIGHTON BRIDGE WITH DIAPHRAGMS 
LOAD CASE. 
.... 2 ... . . . 3 . ..... 4. . .... 5 .. . . . . . 6 ~ . . ~ ·.·7 .. . .. 8 .. . .. 9 
. . 33.8. .. 22o5. 13.7 . . . 6o8 I . . 2.5. . ~o.8 . .-2.5 . I ~3.2 
I 29.8. . . 26.6 i 22.3 . . . 17. 7. . 12.8 . . 7.9. 4.1 . I 2.2 
21.7. 24.5 25.5. .. 24.3. 20.9. .17 .o 12.4 9.6 
11.9 16.7 20o8. 24.0 .25.2. I .24.4 21.7 19.7 
. . 4.0. .. 8.0 13.0 . .. 17 .8: .22.2. 26o6. 29o6 .30o5 
-1.2 1.7 4o8 I 9o4 16.4• I 24o9 34o7 4lo3 
. . . 31o5. . . 18.8. . 11o0 . •6oS . . . 3~0. .• o.s . . .0.0 o.o 
31o9. .. 29.0 . . . 22.4. .16.8 .12.3. .. 7 .2. . .3.8. 1· .3.6 I 
20.4 25.6. 26.4. 24o9 21.3. .15.4. 11.0 . 7 .s 
I I 
.. 
11.3. 16.8. .. 23o0. . 28.5. . 29.4. 28.1 . .22.2 . .18.0 
I 4o0. .7. 7 I 11o5. .13o2. 19.0 .23o1 26.6 I 26.8 
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Table 30 
MOMENT COEFFICIENTS (%) 
LEHIGHTON BRIDGE WITH DIAPHRAGMS 
....... LOAD . CASE ............................ . 
1 . . . 2. . 3. . . . . . 4 . .5 . ... .6 .. : 7· .. . .. 8 . . .. 9 
47.6 . 30o8. .. 17o5. .. 8o8. . . :3o3 . . :0.5 . .~1~1. .~1.5 . .~1.4 
. 33.9 . . . 34.8. . . 31.2 . . . 23.9 . . .16.1 . . :9.9 . . . 5.2 . .. 2o1 . .. 0.9 
15.3 .. 23.4. 30.0. 32.2. .29.8 . . 23.0. .15.5 .9.5 6.6 
4.1 9.4. 15.5 22.8 29.2 31.3 29.1 .22.8 18.5 
-Oo4. ... 1.9. . 4.9. . .9oS. .. 15o3: .22.9. 30.2 .33o8 34.2 
~ooS . ~o.3. . 0.9 . 2o8 . . . :6.4 . . 12.4. 21.2 . 33.2 . .41.3 
45o0 .. . 34o9. .. 25o4 . 17 .o. . . :9o 7 . . 4o5 . .0.9. .~2.7 . .~4.2 
30o7 27.7. 24o5. . 21o0. .. 17 .9. .13. 7. . 9.0 . .. 5.1. . .3.0 
.19o2. . .20o 7. . . 21.8. . 22o5 . . . 21o2. .19o0 . . 16.8 . .13.6 . .11.1 
8o4. . 13o 1. .16o6 19o0. . . 21.1 22.5. 21.7. .20.9. .20.1 
1.3 .5.3 . . 9o4. .. 14.1. . 18.3. .21o2 . 24.5. 27.6 .28.8 



























LOAD DISTRIBUTION FACTORS IN A 4 - BEAM BRIDGE 
24 FEET WIDE WITH AND WITHOUT CURBS, PARAPETS, AND DIAPHRAGMS 
S ... 8' - O" L = 64' - O" 
.... LIVE.LOAD.DISTRIBUTION.FACTORS .. 
· · Beam · 
... A .. ......• 9~ 
. . B. . o86 . .. o87 ...•. ~ 76. . . 0 75 
. . . c .. •. o86 . ... o87:. . .. . ~.76. o15 
D. .•. o89 . .• 91. . ..• 93. o94 
A. . o95. . ~98. . . ·_- ."C03.. . .... 1o05 
. . B .. . . 1o30 . ... 1o30 . ~~1~22 .. · ..... 1.20 
c . 1.30. ..... 1o22 . .. 1.20 
. . . D. .•. o95 . .... o98 ........ ."1~03 ....... 1.05 
(a) beams and slab only 
(b) beams and slab with curb and parapet 
(c) beams and slab with diaphragm 


















LOAD DISTRIBUTION FACTORS IN A 7 - BEAM BRIDGE 







... C . 
S "" 8' - O" 
. . . o87 .... 
:. o85 .. 
. . . . . . . . . . . . . D ......... ~84 .. 
.A. 
... .~96. 
L = 64' - 0" 
·.·. o93 
..• 86 ...... :~74 .. . . .• 73 
. .. o70 
. .• 69 
. .. o98 ··· ·· ·.·1~·o4·_·_ .. 1.06 
B lo31 1o29. . 1o20. 1o19 
2 
. C. .1o37. .· .1o36 . .. · ... :1~2:l'.. · ....... lo21 
D . lo36 1.36 ... 1.21 . .1.21 
. A. .• 94. . : . o96 . I .1.00. . 1.01 
. B. : 1o34. ... 1.33 .. .... 1.28 .. . ..... 1.27 
3 
.C . 1o51. .1.50 .· .1.45 . 1.44 
D 1o52. . .lo51. .. 1.46 1.45 
.A o94 .• 96 .• 98. loOO 
B i.33 . 1o26 1.25 
4 
.C ·.1o51 1.50 .1.47 1.45 
.D . 1o57 ... 1.57 ......... lo54 . .. lo54 
(a) beams and slab only 
(b) beams and slab with curbs and parapet 
(c) beams and slab with diaphragms 
(d) beams and slab with curbs, parapets and diaphragms 
. -85-
I 
I Table 33 
MOMENT COEFFICIENTS AT SUPPORTS (%) 
I CONTINUOUS BRIDGE 
I 75' - 100' - 75' 6 Beams s = 7' - 2" 
........ LOAD . CASE ... 
I .BEAM . 1.. . . · .2 .. . . 3 ... .. · .4 ... . .. 5 ... . .. 6 .. ·. · ... 7 .... .8 . . ... 9 
.. 
I 
A 46o65 . 27 o91 .14o08 .. 5o60 . .· .lo18. . :~.32. . ~.26. . :. o32 . . : 1o62 
B 32o64 36o23 32o54 24.96. .16o75. . 9.62. . So12 .. .2o31. ..• 79 
I c 14o77 24o16 . 31o95 35o37 .32o07. .24o78. .16o57 . :9o08. .3o73 
D. . 3o73 .9o08 .16~57 24.78 .32.07. 35o37 . .31o95. . 24.16 .14.77 
I E • 79 2o31 . So 12 .9o62 16o75. . 24o96 . .32o54 . . 36o23 . .32.64 




MOMENT COEFFICIENTS AT MIDSPAN (7.) 
I CONTINUOUS BRIDGE 
75' _; 100' - 75' 6 Beams s = 7' - 2" 
I 
..... LOAD . CASE . 
I· .BEAM. . 1 . . . 2. . .3. .. 4 5 . 6 .. . . .7. 8 .9 
.I ... A 45o44 .28o87 16o38 8o49 3o84 1o27 · . o16 ~o07 .19 B 33o79 .35o39 31o27 .23.36 .15.59 .10o05 6.08 3.12 .87 
I c 14.82 23.00 30.51 33o56 .30o58 .23.271 .15.60 9.70 4.89 
D 4o89 .9.70 15o60 23o27 30o58 33.56 30.51 23.00 .14.82 
·I E o87 3o12 .6.08 .10.05 .15.59 .23.36 31o27 35.39 33.79 





































8 c D 
(a) !-Beam Bridge 
D D D 
8 c D 
(b) Spread-Box Beam Bridge 
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b Skew Bridge 
w 
2l ~ ~ 2_S g= 
1- s -·1 . s .. j. s ·1- s .. , 
c .Section 
Fig. 4 Plan and Section of A Right 











I I J (a) Quadrilateral Element 
I 
I I J X 
I 
I h 
I L IK 
I £· "l 





-/ 1 . - . . . 
' y .. . -,, :-:·:~·. 
I (c) Stiffener Element 
z 
I Fig. 5 Basic Finite-Elements Used in the Modeling of Bridges 





















1-- 14' (min) -I- 14
1 
-I 
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' ' Axle Loads: 32 k 32k Sk 




.. , .. 13.0
1 
-1 ~1-~r: ~N= ~-!I 1'- I!) ~
~ ~ EXZ:3 
·~ + 
' Axle Loads= 32.5k 32.3k 10.3 k 
Test .. Vehicle 






















1'.1 --90 RIGHTBRIDGE 
~ --60 DEGREE SKEW 
" --45 DEGREE SKEW 





















A B c D 
AASH0-6 SF= 4 Fl 10 INS L=l20 FT 0 INS 
24 FTc WIDE [NFLUENCE MGMENT FOR BEAI1 
Fig. 7 Influence Lines for Homent - Beam C 
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R B c 
fl --90 RIGHTBRIOGE 
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12 BERMS 78,50 SPAC IPG 6 LRHE LOADS 
LENGTH( FT l BEAH SIZE 5/L 
114.50 AASH0-8 .0571 
ss.so 24/42. .0999 
39-30 20/30 -1665 
Distribution Factors 























































75 60 45 30 
SKEW ANGLE COEGREESl 
9BERHS ·'6 • 00 SPAC [I'D t LRNE LOADS 
LENGTH! .fT J BERl1 StlE 5/L 
108.00 AASHO-S .0833 
64.00 24/42 .1867 
45·00 24/:J6 -2000 
Distribution Factors 
Bridge Nos. 28, 29 and 30 
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75 60 45 30 
SKEW ANGLE £DEGREESl 
9 BERMS :B • 00 SPAC {f't} 2 LANE L...ORnS 
LENGTHlfTl BERti SIZE Sll 
208.00 fiASHf}-6 .0833 


























































75 60 45 30 
SKEW ANGLE CDEGREESl 
9 BERf15 '8.00 SPACIOO 3 LRNE lORDS 
LENGTHlFTl BEAn SIZE 5/L 
108.00 AASH0-6 .0533 
64.00 24/42 .1687 
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Distribution Factors 
















































90 75 60 45 30 
SKEW ANGLE £DEGREES) 
72FT. WIDE 9 BERHS · a.oo SPAC£1\D 4 
51'MBOL LENGTHtfTl BERM SIZE 
I!J 108.00 AASHO-S 
a 64.00 24/42 
"' 
45-00 24/35 
Fig. 76 Distribution.Factors 





















































90 75 60 45 30 
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72fT. WlOE 9 BER115 :8.00 Sf'RC fNJ. 5 LRNE UJPns 
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Fig. 77 Distribution Factors 


















































90 75 BO 45 30 
SKEW ANGLE £DEGREESJ 
72 fT. WIDE gBER!15 a .00 SPACrf\1}. 6 
SYMBOL LENOTHlff) BEAJ1 SilE 
1!1 108 .. 00 AASH0-6 
e 64.00 24/42 
.... 45-00 24/:36 
Fig. 78 Distribution Factors 














































90 ?5 60 45 30 
SKEW ANGLE [DEGREES) 
~ ..... -... - ;.~ . 
24 fT. HIDE 6 BEAMS 57.60 SPAC[M} 
.. 
SYMBOL LENGTHlfT J BEAI1 SlZE 5/L 
m 120.00 AASHD-6 .0400 
CD ?2.00 24/42 .OSS? 
A 38-40 20/30 -1250 
Fig. 79 Maximum Interior Beam Distribution Factors 
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90 ?5 60 45 30 
SKEW ANGLE fDEGREESl 
• • ·--· r; --~- • 
24 FT. WIOE 5 BERMS 72.00 SPRCINJ. I • 
' 
-: ,__ 
SYMBOL LENGTHlFTJ BERH SIZE 5/L 
IJJ 120.00 AASHD-6 .osoo 
e. so.oo 20/:39 .tooo 
A 42.00 20/30 -1429 
Fig. 80 Maximum Interior Beam Distribution Factors 













































90 ?5 60 45 30 
SKEW ANGLE (OEGREESl 
-~---~- .. ------~-
24FT. WIDE 4 BEAMS 96.00 SPACUG 
SYMBOL LENO.THl FT J BEA11 SIZE 5/L 
IIJ 120.00 AASHD-6 .0667 
CD 64.00 24/45- ·l250 
• 40-00 20/30 -2000 
Fig, 81 Maximum Interior Beam Distribution Factors 





























90 ?5 60 45 30 
SKEW ANGLE (OEGREESJ 














Maximum Interior Beam Distribution Factors 










































90 ?5 60 45 30 
SKEW ANGLE (OEGREESl 
;··.--
48 FT. WIDE 9 BEAMS 72.00 SPACltG 
SYMBOL LENGTHlFT J BEAt1 SlZE 5/L 
m 105.00 28/63 .0511 
CD so.oo 20/39 .tooo 
• 42-00 20/30 -1429 
Fig. 83 Maximum Interior Beam Distribution Factors 

















































90 ?5 60 45 30 
SKEW ANGLE (OEGREESJ 
48 f'T. WlOE 6 BERMS 96 I DO SPAC INJ. 
SYMBOL LENGTHlf'TJ BEAN SIZE 5/L 
m 96.00 AASH0-6 .0833 
C!t 6'7.60 24/45 .1389 
• 38-40 20/33 -2083 
84 Maximum Interior Beam Distribution Factors 










































90 ?5 60 45 30 
SKEW ANGLE (OEGREESl 
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SYMBOL LENGTHfFT) BEAfl SIZE Sll 
ID 120.00 AASHD-6 .a.oo 
e 6'1.60 20136 .0833 
A 38-40 ·AASHD-t ·1250 
Maximum Interior Beam Distribution Factors 










































90 ?5 60 45 30 
SKEW ANGLE (DEGREES) 
72FT. WIOE 14 BERMS 66 I 50 SPRC UG 7 -LRNE-LOROS 
SYMBOL LENG-TH( FT J BERt1 SIZE 5/L 
II 110.60 AASH0-6 .osoo 
.. 66.60 24/42 . .0833 
--
" 
.& se.eo AASH0-1 ·1428 
Fig, 86 Maximum Interior Beam Distribution Factors 








































90 ?5 60 45 30 
SKEW ANGLE (DEGREES) 
. ___ __, ··---p-
-··· -·-
72 FT • WIDE 12 BEAMS 76.50 SPRC UG 
SYMBOL LENG-TH( FT J BERH SIZE 5/L 
m 114.50 AASHD-6 .0511 
a 86.60 24/42 .0999 
A 39.30 20/30 ·1666 
Fig. 87 Maximum Interior Beam Distribution Factors 










i l ~ 
~ 












90 75 60 45 30 
SKEW ANGLE £DEGREESl 
72fT. WIOE 9BERHS a.oo sPRCrto !-
. -
SYMBOL LENGTHlfTl BERM SIZE 5/L 
Ill 108.00 RASH0-6 .0833 
e 64.00 21'142 .t6S7 
.. 
. 46.00 24/36 -2000 
Fig. 88 Maximum Interior Beam Distribution Factors 
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Fig. 89 Interior Box-Beam Distribution Factors 












































90 75 50 45 30 
SKEW RNGLE (OEGREESl 
' 
24 FT. WIDE 4 BERMS 81.67 SPR([NG 2. LRNE LORDS 
SYMBOL LENGTH! FT J BERM S£ZE S/L 
{!) 34.03 4-48/4.8 .2000 
(!) 47.64 4-48/4:8 . t429 
"' 
102.08 4-45/4'5 -0657 
Fig. 90 Interior Box-Beam Distribution Factors 
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4B FT. &HOE 5 BERM5133. 25 5PRC ENG 4 LANE L..OROS 
Fig. 91 
SYi1BOL LENGTH( F:l BESM c1IZE S/L 
{!.': t.1.1 .42 5-48/48 . 25GIJ 
\!: 98.83 5-48/48 '1250 
J. 1L ! .04 ;j--!~~3/ ":\ 5 iOOG 
Interior Box-Beam Distribution Factors 













































90 75 60 4c; . , .... so 
SKEN '11\1(;1 ' h:"lJL...L ( OEGREE:S1 
48 Ff. HIDE 7 [iEqr-:E; 8B. 53 SPRC [~iG 4 LFlNE L.OROS 
Fig. 92 
SYMBOL. LEf\JGTH~ FT J Bt:R~l S~ZE 5/L 
8 T7.01 7--48/48 .2000 
(!) 59,22 7-48/48 t ·~C''"' • {_c.)t_) 
.z. J. L l .03 "7-ilB/ 45 .[)557 
Interior Box-Beam Distribution Factors 
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90 75 sn n_~.--', . '-) u_ ,..,,..., JU 
SKEW RNGLE (OEGREESl 
72 Ff. ~-!IDE f3 3EF1M5 117. 29 5PF1C f. NG 6 U1NE ~OF-105 
SYMBOL LENGTH[ FT J BEhi'-1 S[ZE 5/L 
('} .39 I 1.0 3-48/48 . 2ElGO 
c 79. L 9 8-48/43 . t2SO 
.:l. 27 .74 8-ilB/45 ' ("""'(!r1 - luul! 
Fig. 93 Interior Box-Beam Distribution Factors 
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72 FT. lr-.JIOE 9 8ERM5 102. 62 SPRC Ii'IG 6 LR:'-JE ~.CROS 
SYMSOL LE~GTH!FTJ 5/L 
~2.75 8-48/48 . 2000 
9-48/48 
8--4B/45 
Fig. 94 Interior Box-Beam Distribution Factors 
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3 BER\"15122. 50 5PF1C If\JG 
5'r'J"15Gl_ LENPH' FT l m:Rrl 5~Zf. UL 
c 40 ~·ss ·3 ~~"' I lJ ' -4':)! Li' rJc,~r • c_,)UJ 
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' 
. 
-~ -~ 22 ~ ~JG :3--40/48 .QSJJ 
Exterior Box-Beam Distribution Factors 












































90 75 50 dS J!J 
<~KE'"I R"''r: 1 c· r nr:: r;.pcc·"") ~ r · ; \1 ~-J'L_ i_ . ._ t_ U \ L .. l .. 0 
12: Jd,fJ3 4-48/48 :2GCO 
.L 4-4~3/ .:li3 
Exterior Box-Beam Distribution Factors 






























-:7 1 c·:-, 
0 
























I I I I I I 
j 
t~~ 
---~ I i ( I ~· I 
~""~h . 1~~ 
75 60 4S 
SKE~ ANGLE fDEGREESl 
4 U1~c. LCR05 
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c l14 J1 I) '-: (_ tj--4~5/ 4 i3 :"';L -0(1 t. r_:.JU-J 
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Exterior Box-Beam Distribution Factors 
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.t I t I n·~ ·v J 7-413/48 . s~)tt 7 
Fig. 98 Exterior Box-Beam Distribution Factors 
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Exterior Box-Beam Distribution Factors 
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.2GGG '- <... 'I :-J ~ I • ' '_.• 
12: G:3 ./~2 Q-L+B/4:.3 I ·1 ·>:.:·r· •. C...JU 
'~ 1 2'3 a2(.~) 8-f.)ij/45 , C')~57 
Fig. 100 Exterior Box-Beam Distribution Factors 
Bridge Nos. 16, 17 and 18 
-187-
TABLE 1 
LIST OF SRIDGES 
NO WIDTH N8 Sf' ACING LENGTH SEAM SIZE S/L 
1 24. OD 6 57.60 120.00 AAiH0-6 - • 0400 
2 24.00 6 57.60 72.00 24/42 • 0667 
3 24.00 6 57.60 38.4 0 20/30 .1250 
'+ 24 .oo 5 72.00 120.0 0 AASH0-6 • 0500 
5 2'+.00 5 72.00 60.0 0 20/39 .1000 
6 24.00 5 72.00 42.0 0 20 'f30 .1429 
7 24.00 '+ 96.00 120. 0 0 AASH0-6 • Oo67 
6 24.00 4 96.00 64.00 24/45 .1250 
9 24.00 4 96.00 40.0 0 20/30 • 2000 
1t' 48.00 11 57.60 120.00 AASH0-6 • 0400 
11 46.0() 11 57.60 64.0 0 24/48 .0571 
12 48.00 11 57.60 46.0 0 20/30 .1000 
1~ 46.00 9 72.00 105.0 0 26/63 • 0571 
,14 46.00 9 72.0 0 60.00 20/39 .1 00 0 
15 46.00 9 72.00 42.00 20/30 .1429 
16 46.00 6 115.20 96.0 0 AASH0-6 .1000 
17 46.00 6 115.20 57.60 24/45 .1667 
1e 48.00 6 115.20 48.00 20/33 • 2000 
19 72 .oo 16 57.60 120.00 AASH0-6 .0400 
20 72.00 16 57.60 57.6() 20/36 • 0 633 
21 72.00 16 57.60 36.4 0 AASH0-1 .1250 
22 72.00 14 66.50 110.6 0 AASH0-6 • 050 0 
23 72.00 14 66.50 66.50 24/'+2 • 0833 
24 72.00 14 66.50 36.80 AASH0-1 .1429 
25 72. DO 12 78.50 11&t.50 AASH0-6 .0571 
26 72.00 12 76.5 0 65.50 24/42 .1000 
27 72.00 12 78.50 39'.30 20/30 .1667 
28 7 2. 00 9 108.00 108.00 AASH0-6 .0633 
29 72.00 9 108.00 54.0 0 241'+2 .1667 
30 72.00 9 106.00 45.00 24/36 • 2000 
-20-
L_ _ _______________ - -
' .·• 
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• -90 R£GHTBRIOGE 
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~ • -45 DEGREE SKEW 
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R 
. 20/39 SP: 6fT 0 INS L:: 60fT 0 tNS 5/l.: 1/10 
Fig. 20 
48 rr wroE tNflUEN:E 11()1fHT FOR BEAH o 
Influence Lines for Moment - Beam D 




TABLE 10 (CONT.) 
liRIOGE NO. 1 j ~A>'~.~" 
SKEW / LANOS 
'Vi 5 • ~ ... c. ~oll-c; 
~ 0/0 
ANGLE LOADED EQUATION 11E AS UR.E ERROR REDUCTION 
) 
~ (. ( M~~rlfs •s 
f't r.At .. ~ .. ,,. c .... J, 
90 1 .69 • 69 -.oo 
• 00 ~ GO 1 .G8 • 67 t.ll 0 1. .01 2. 03 V' 0 ..,. ~ (. .. 14 
45 1 .65 • 63 6·1· ·t. .02 6.10 ft:11 ol-"" 
30 1 • 57 • 53 1.1.," cr ... .03 18.30 
90 2 1.06 1. OG .oo • 0 0 . 
60 2 1.04 • 99 A. H. .05 2.03 
45 2 1.0G • 93 \1,.7.& 0 /o .07 G.10 
30 2 .67 • 79 ~'). At/. • 08 18.30 
90 3 1.15 1.15 -.oo .oo 
60 3 1.12 1.12 '2·'-' • 00 2.03 A~ C. 0/o RJ,.~~ ""' 45 3 1.08 1. 05 'l .'b'!> o{o .02 G.10 
30 3 .94 • 86 z?. n '/ • • o8 18.30 ~ .. '\ul otJ Me"s~~J df 
90 4 1.20 1. 20 -.oo • 0 0 o.o 
GO 4 1.18 1.14 r; of, • 04 2.03 ~ . ~\ ( 13-.7% 
45 4 1.13 1. 08 JQ .O "/o .os 6.10 ~.10 I s·,.o ) 
30 4 .98 • 89 tS-~)1o .10 18.30 24-'13 C'"'·lJ 
BRIDGE NO. 15 { ~) )' \• 
SKEW LANES 0/0 
ANGLE LOA OED EQUATION MEASURED ERROR RC:OUCTION 
90 1 .74 • 74 -.oo • 00 
6(1 1 .72 • 65 .07 2.91 
45 1 .66 • 64 .OJ 8.72 
30 1 .55 • 48 • 07 2&.15 
90 2 1.16 1.16 -.oo • 00 
60 2 1.13 1. 0 0 .13 2.91 
45 2 1.0G • 9& .10 6.72 
30 2 .66 • 78 .07 26.15 
90 3 1.20 1. 20 -.oo • OD 
GO 3 1.17 1.13 • 04 2.91 
45 3 1.10 1. 07 .03 8.72 
30 3 .89 • 83 .or, 26.15 
90 4 1.24 1. 24 -.oo .oo 
60 4 1.21 1. 13 .06 2.91 
45 4 1.13 1. 07 .oG 8.72 



























__ _L . 




90 ?5 60 45 30 
SKEH ANGLE lDEGREESl 
48FT. WIDE 9BEAtt5 72.00 SPAC ttG l: LANE~~ 
SYMBOL LENGTHlFTJ BEAt1 SIZE 
• 105.00 28/63 
• so.oo 20/39 
• 42.00 20/30 
Fig. 47 Distribution Factors 
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Fig. 83 Maximum Interior Beam Distribution Factors 
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\\e:o Theory "ithout diaphragms 
\ .~ o Test without diaphragms 
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24!45-6 5P= 6 FT 9 [Nb L= 7L FT 6 [N5 
£NFLUENCE MOMENT FOR GERM n ti 
Influence Lines for Nornent 1vith and w·i·thout 
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-Tii 0 Theory \vi thout diaphr~gms; 
-a Test without diaphragms I 
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6 c 0 E r-· 
24i45-6 SP= 6 FT 9 rN5 L- 7L FT 6 [NS 5/L= l/LO 
Fig. 102 
INFLJfNCf ~DMENT fOR BfR~ r~ 
·-
Influence Lines for Moment 1vith and w·ithout 
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[NfLUENCf MOMENT FOR BfR~ 0 
Fig. 103 Influence Lines for Moment 1vith and without 
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Fig. 104 Influence Lines for Homent 1vith 
Partially Effective Diaphragms 




















































0 Theory with 20% effective I' D 
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R55H0-2 5F= 8 FT C IN5 L.= 68 FT 6 INS 5/L= 1/9 
Influence Lines for Moment with Partially and Fully 
























































Influence Lines for Moment with Partially and Fully 

















































Partially effective diaphragms 
Fully effective diaphragms 
R B c 0 E F 
24/45-6 5P= 6 FT 9 rr~S L= 71 Fi 6 INS 5/L= l/10 
INFLUENCE 1'10[1f.NT FOR BERM 6 
Fig. 107 Influence Lines for Moment with Partially and Fully 


















































Partially effective diaphragms 
...-."".-.._ .. -Fully effective diaphragms 
c 0 E F 
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24/45-6 5P= 6 FT 9 IN5 L= 7l FT 6 INS 5/L= 1/lD 
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Without diaphragms .. 
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Fully effective diaphragms 
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Without c, P and D 
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With D only 
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Fig. 112 Influence Lines for Moment With and Without Curbs, 
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Beam Spacing 8'- 0" 
Design Lone I - 12 • Wide 
a- Without Curbs, Parapets or Diaphragms 
b- With Curbs. and Parapets Only · 
c- With Diaphragms Only 
d- With Curbs, Parapets and Diaphragms 
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Fig. 113 Distribution Factors in a 4 and 5 Beam Bridge, 









I !J... 1.20 f-
N 













Roadway Width W<: 
64 1 -011 
a•- o" 
48 1 - 0 11 
No. of Beams NEl 7 





. ,..... ..... 
_,...... 
,....,....--
ab c d a b d a b c d a b c d I"""" f.- ,..~ ,...._ c 
~--~ 
-,.... .._,... 
a b c d a b c d a b c d a b c d 
A B c D A 8 c D. 
BEAM BEAM 
Fig. 114 Distribution Factors in a 7 Beam Bridge, 64 Ft. 















































£!.,Diaphragms at L/3 
diaphragms 
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5P=7 FT 2 INS L=71 FT 0 IN5 








Fig. 115 Influence Lines for Moments, 6 Beam Bridge 
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Diaphragms at L/2 
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Influence Lines for Moments, 6 Beam Bridge with 
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Fig. 117 Distribution Factors in a 6 Beam 
Bridge with Diaphragms at L/2, 
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Fig. 118 Distribution Factors in a 6 Beam 
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